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IJO INTRODUCTION 

1.1 Background and Objectives 

Since 1973, the Great Lakes Water Quality Board (GLWQB) of the International Joint 
Commission (I3C), in its annual assessments of water quality in the Great Lakes, has 
identified specific areas which have serious water pollution problems. These areas were 
defined as geographical locations in the boundary waters where one or more of the 
general or specific IDC water quality objectives or jurisdictional standards or criteria 
were not being met, and where beneficial uses were or could be Impaired. In 1974, the 
GLWQB identified 23 problem areas in the upper Great Lakes, one of which was 3ackfish 
Bay, Lake Superior. 

Jackfish Bay was identified as an area of concern, primarily because of the occurrence of 
fish tainting (due to elevated phenol concentrations and toxic substances), resulting from 
the effluent discharges of Kimberly-Clark of Canada Limited's pulp and paper operations 
at Terrace Bay, Ontario. In addition, levels of mercury and PCB's in 3ackfish Bay 
sediments continued to exceed the Ontario Ministry of the Environment's (MOE) 
guidelines for the disposal of dredged spoils In open water (Persaud and Wilkins, 1976), 
despite the discontinuance, prior to 1971, of the use of mercurial sllmicides and mercury- 
contaminated caustic soda by the local pulp and paper industry. In a 19S3 report by the 
GLWQB, the types of problems in 3ackfish Bay were summarized as being conventional 
pollutants, heavy metals, toxic organics, contaminated sediments, fish consumption 
advisories and impacted biota. The major source of pollution threatening the water 
quality of Dackfish Bay is the result of discharges from the Kimberly-Clark pulp and 
paper mill in Terrace Bay. 

The first study, devoted to the evaluation of impacts from pulp and paper wastes on the 
biota of 3ackfi^ Bay, was carried out by the Ontario Water Resources Commission in 
1969. German and Pugh (1969) reported severe toxic pollution in Moberly Bay to a 
distance of 0.4 km from the mouth of Blackbird Creek. Sediments in this Impacted area 
were found to be void of benthic fauna. In addition, for an area of at least 5 km , 
contiguous with the mouth of Blackbird Creek, the benthic community was dominated by 
pollution-tolerant oligochaetes indicative of a severely impacted environment. Since the 
completion of Ihis first study, the MOE has c(MitInued to routinely monitor tije benthic 
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communities of 3ackfish Bay. Major macroinvertebrate and sediment surveys were 
performed in 1975 and 1987i however, data interpretation on these surveys has not been 
completed. 

Unlike the sparse amount of research done in Jackfish Bay, the effects of puip and paper 
mill effluents on sediments and macrobenthos have been well-documented for the 
receiving waters of Nipigon Bay, which lies immediately to the west (German, 1968; 
BEAK, 1970; Cook, 1975; Fox, 1977; Sandilands, 1977; Vander Wal, 1977). Inasmuch as 
the macroinvertebrate communities and substrates are similar in both embayments, the 
works by these researchers provide a source of comparison to help determine the effect 
of the pulp and paper discharges on the water quality of 3ackfish Bay. For example, 
Vander Wal (1977) reported similar findings to German and Pugh (1969) in that, with close 
proximity to the outfall, inhibition and ultimate extinction of oligochaete populations 
occurred. In Nipigon Bay, this was assumed to be the result of increased levels of 
organic carbon and total sulphur. 

The benthos of nearshore and harbour waters of Lake Superior has been studied to some 
extent. The extensive sp>ecies lists of Thomas (1966) for north shore bays include nine 
species of hirudineans, 1 1 crustaceans, 30 insects, six unionids and 17 pisidiids. Thomas 
did not identify oligochaetes, but Hiltunen (1969) found an equally diverse tubificid and 
naidid association, together with the polychaete Manayunkia speciosa on the southwest 
shore. Pontoporeia hoyi is abundant and frequently dominant through Lake Superior, with 
the exception of shallow, nearshore areas (Cook and Johnson, 197(^). Other common 
benthic organisms include the oligochaete Stylodrilus heringianus. several chironomids 
and the pea clam, Pisidium. Naidid oligochaetes are common, particularly on rocky 
substrates. Tubificids dominance occurs only in areas of organic enrichment, such as the 
Kaministikwia River mouth area of Thunder Bay (BEAK, 19S7), inner Nipigon Bay (Vander 
Wal, 1977), and Moberly Bay (German and Pugh, 1969), all of which are affected by 
organic enrichment from pulp and paper effluents. 

Cook (1975) reported mean faunal densities in the Jackfish Bay area to be 620 
individuals/m^ with a range of *30 to 810/m^. However, Cook (1975) found the major 
taxon to be nematodes which have been overlooked by most other researchers because of 
the coarser sieves used to process their samples. Cook (1975) concluded that coarse- 
grained glaciolacustrine sediments were capable of supporting higher benthic stock than 
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the more flocculent, fine-grained muds. In addition, a negative correlation Ijetween the 
sediment organic carbon content and faunal abundance was strongly indicated. 

Beak Consultants Limited (BEAK) has been commissioned by the Ministry of the 
Environment, Northwestern Region, to assess the overall environmental status of 
3ackfish Bay through the detailed identification and evaluation of benthic samples 
collected by German and Pugh (1969) and the subsequent surveys by the MOE in 1975 and 
1987. 



The main objectives of this project are to; 



1. provide detailed taxonomic revisions to the benthos identified in 1969 and 
1975, especially the Oligochaeta and Chironomidae; 

2. identify and enumerate the macroin vertebrates present in samples collected 
in 1987; 

3. evaluate the benthic data by examining community structural trends 
through determination of: 

o numbers of taxa and species composition, 

o density and distribution of taxa, 

o evenness of the community, 

o diversity of the community, 

o richness of the community, 

o presence-absence of indicator species, and 

o correlation with substrate conditions; 

4. determine the effect of physical and chemical variables on the 
macroin vertebrate community structure; 

5. assess the correlation between the distance from pulp and paper discharges 
and the composition of benthic communities; and 

6. evaluate temporal trends in benthic community from 1969 to 1975 and 1975 
to 1987 with reference to available water quality and sediment quality data. 

IJZ Deacription of the Study Area 

Lake Superior and, in turn, 3ackfish Bay lie almost entirely within the Precambrian 
Canadian Shield, an area of noncalcareous, igneous and sedimentary rocks. In the lake 
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bed, the occurrence of bedrock is limited to the shoreline and areas of high bottom 
relief. The bed b covered by a veneer of glacial tills which are overlain by a thin layer 
of recent depositional sediments (Matheson and Munawar, 1977). Lake sediment is 
generally characterized by sand and clay combinations. The lake is classified as 
oligotrophic as a result of its depth (mean depth 1<>6 m), low water temperature (surface 
11 to 16°C) and low nutrient concentrations (NO3" 300 ug/L, total phosphorus 3 to 6 
ug/L, soluble reactive phosphorus 0.5 to 1.5 ug/L). In addition, Lake Superior contains 
the lowest concentrations, in all the Great Lakes, of inorganic carbon (Chandler, 1964) 
and dissolved and particulate organic matter (Robertson and Powers, 1967). The lake's 
oligotrophic nature is reflected in its meager standing crop of macrobenthos which is a 
lakewide mean of only 525 indiv iduals/m ^ and a mean biomass of 50 mg/m^ (J. Great 
Lakes Res., 1977). 

3ackfish Bay is situated on the northern shore of Lake Superior, approximately 215 km 
east of Thunder Bay and 'f75 km west of Sault Ste. Marie (Figure 1.1). The bay covers 
approximately 10 km^ and is divided into two inner arms. The western arm, which 
receives water from Blackbird Creek, is called Moberly Bay and covers about 1 km^. The 
eastern arm, which receives water from Jackfish Lake, is called Tunnel Bay and covers 
about 2 km^. The area of Dackfish Bay (excluding Moberly Bay and Tunnel Bay) for the 
purpose of this study has been further subdivided into inner and outer ilackfish Bay (see 
Figure 1.2). 

There is limited recreational use in the bay. Tunnel Bay and Dackfish Bay proper provide 
some sport fishing opportunities for the residents of Jackfish and summer tourists at a 
camp on Jackfish Lake, In addition, the bay provides fish spawning and nursery habitat. 

The general features of the Blackbird Creek drainage basin are presented in Figure 1.3. 
The watershed drains an area of approximately 62 km^. The creek originates in the 
vicinity of Terrace Bay at an elevation of 289 m, and flows in a southeasterly direction 
for approximately 16 km to Moberly Bay at an elevation of 183 m. Blackbird Creek 
passes through two small lakes, Lake A which is presently filled in with wood pulp and 
fibre, and Moberly Lake which originally covered 28 ha, but has been greatly reduced in 
area and depth by pulp and paper waste materials. The mean natural flow of Blackbird 
Creek has been estimated by German and Pugh (1969) to be in the neighbourhood of 0.7 
m^/sec 
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FIGURE 1.1: 



LCXIATION OF 3ACKFI5H BAY IN LAKE SUPERIOR 
(from MOE, 1972) 




FIGURE 1 .2 Study Area Map 
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FIGURE 1.3! BLACKBIRD CREEK DRAINAGE BASIN 

(from MOE, 1972) 



Blackbird Creek has been basically turned into a waste disposal system for Kimberly- 
Clark of Canada Ltd. pulp and paper facility at Terrace Bay. The pulp and paper effluent 
enters the headwaters of Blackbird Creek via an open ditch and eventually discharges 
into the head of Moberly Bay. Records of BODe and suspended solids loadings are 
provided in Table A2.10 (Appendix 2). 

The major use of water from Lake Siperior in the vicinity of 3ackfish Bay is for process 
water for the Kimberly-Clark of Canada Ltd. pulp and paper mill. The original 
unbleached kralt mill commenced operation in 19'f8, and subsequently expanded in 1972 
to a fully bleached two-line kraft mill, increasing capacity from 2^0 ADt/d to 'fOO 
ADt/d. In 1978, a major expansion took place with the addition of a new bleaching and 
finishing plant, bringing capacity to 1,135 ADt/d. A primary effluent treatment system, 
which includes two reactor clarifiers, was installed in the 1978 expansion. 

Sometime between 1975 and 1987, a spill of No. * and/or No. 6 type crude oil occurred, 
resulting in viscous oil deposits in the sediments in portions of Moberly Bay. These 
deposits were first discovered during the 1987 benthic survey. The origin of the oil is 
unkown. 
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23 METHODS 

2.1 FieU Survey Methods 

1969 SiMvey 

Benthic samples were collected at 108 stations in Jackfish Bay in August 1969. Samples 
were collected using a ponar dredge which samples an area of approximately 0.05 m . 
Figure 2.1 illustrates the position of the stations along transects which generally ran 
from north to south. During collection of the samples, water depth and sediment texture 
were recorded, as well as any other distinguishing features such as vegetation, odour, oil 
and organic content. 

Benthic samples were washed through a U.S. No. 2* mesh (0.0256 inch) sieve and the 
macrobenthos sorted, on-site, from the remaining material. The macroinvertebrates 
were preserved in 70% ethanol and transported to the laboratory for basic taxonomic 
identification and enumeration. 

In conjunction with the sampling for macroinvertebrates, composite water samples were 
collected at nine stations throughout Jackfish Bay. The water samples were analyzed for 
BOD, suspended solids, dissolved solids, phenol and colour. The locations of the water 
sampling sites are presented in Figure 2.1. 

In an associated study of Jackfish Bay in 1970, sediment samples were collected at 12 
locations and analyzed for mercury and percent organic matter. These data, although 
collected a year later, are considered to be reasonably representative of conditions in 
1969 and are included in this report. 

1973 and 19S7 Surveys 

In August of 1975 and September 19S7, the Ministry of the Environment carried out more 
Intensive surveys of Jackfish Bay. Sampling stations were more numerous in 1975 and 
1987 than in 1969. In both 1975 and 1987, stations were located on a longitudinal and 
latitudinal grid system at six-second intervals. Positioning of stations was achieved by 
comparing sounding depths with nautical chart No. 2305, and by dead reckoning with 
islands and other prominent features. Samples for macroinvertebrate analysis were 
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FIGURE 2.1 Map showing Sampling Stations for 1969 



collected and processed in a similar fashion to the procedures followed in the 1969 
survey. Figures 2.2 and 2.3 illustrate the locations of the sampling stations for benthos. 
In 1975, 223 stations were sampled for benthos while, in 1987, 128 stations were sampled. 

In the two most recent surveys, more attention was directed towards the quality of the 
sample collected. If the samples were collected from rock substrates or other problems 
were encountered in retrieval, they were labelled as qualitative or poor samples. 
Consequently, samples labelled as such were only used in qualitative analysis of data, 
based only on species presence or absence. 

In addition to the samples collected for biological analysis, sediment and water samples 
were taken and submitted to the Ministry of the Environment laboratories for chemical 
analysis. The results of the chemical analysis for the 1975 and 1987 surveys are 
presented in Table A 2 (Appendix 2). The station numbers are identical to those stations 
sampled for macrobenthos, and their locations are illustrated in Figures 2,2 and 2.3. 

2.2 Benthic Taxonomy 

In December 1987, *55 sorted benthic samples collected during the three major 3ackfish 
Bay surveys (1969, 1975 and 1987) were forwarded to BEAK for detailed taxonomy and 
enumeration of the macroinvertebrate communities. Revisions were made to the species 
previously identified by MOE personnel for the 1969 and 1975 samples to standardize the 
biological results. In addition, detailed taxonomic identifications were performed on the 
Chlrcmomidae and OUgochaeta which had not been previously identified in these two 
surveys. BEAK also carried out detailed taxonomy on the 1987 samples, all of which 
were previously unidentified. 

The Chironomidae were sorted into major groups under a stereomicroscope (40 x) and 
enumerated. Representatives of each group were decapitated, mounted in a permanent 
clearing mountant and identified to the generic leveL Identifications followed tiie 
scheme used by Oliver et ah (1978) and Oliver and Roussel (1982). 

Oligochaetes were identified to the specific level with reference made to the taxonomic 
keys of Hiltunen and Klemm (1980), Stimpson et aL (1982) and Brinkhurst and 3amieson 
(1971). Oligochaetes were dehydrated in absolute ethanol and mounted in a permanent 
clearing mountant. Samples containing 125 individuals or less had ail the oligochaetes 
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FIGURE 2.2 Map showing Sampling Stations for 1975 




FIGURE 2.3 Map Showing Sampling Stations, 1987 



mounted and identified. Samples with oligochaete numbers in excess oi 125 individuals 
had a total of 100 worms mounted and identified. 

Confirmatory identifications of selected specimens of oligochaetes and chironomids from 
the 3ackfish Bay collections were undertaken by D.R. Barton of the University of 
Waterloo. 

Other macroinvertebrate taxa were identified to the lowest practical level with 
reference made to many taxonomic keys. Other taxonomic keys used included Pennak 
(1978), Clarke (1981) for Mollusca; Wiggins (1977) for Trichoptera; and Edmunds et al. 
(1976) for Ephemeroptera. A complete list of all taxonomic keys referred to are 
itemized separately in the reference section of this report (Section 5.0). 

For the calculation of biotic indices, such as number of taxa, diversity, evenness and 
richness, the immature tubificids were assigned to either Tubifex tubifex or 
Limnodrllus hoffmeisteri according to the presence or absence of hair setae. This 
assumption was based on the premise that, while performing the detailed taxonomy, it 
was noted that of the tubificids which must be mature for species level identification, 
approximately 95% of mature individuals were T. tubifex and L. hoffmeisteri. 
Chironomid pupae which appeared infrequently were excluded from the calculations of 
biotic Indices. 

Z3 StandardizatiQn of Envtronmental Observations 

Field notes describing the physical nature of substrates and water depth were used in 
discriminant analysis to assess the effects of natural abiotic variables on the biological 
communities (Section 2.*), A scoring system was developed to identify the physical 
variables at each station. The scoring system was used to categorize descriptive data on 
substrate texture, odour, organic content, oil and vegetation. The particulars of the 
scoring system used for the physical variables are presented In Table 2.1. 

In order to evaluate the composition of benthic communities in relation to the distance 
from the source of pollution (i.e., mouth of Blackbird Creek), a grid system was 
developed to assign stations a distance from Blackbird Creek. It was assumed that 
Tunnel Bay would be, at most, only slightly influenced by the Kimberly-Clark effluent 
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TABLE 2.1: SCORING SYSTEM DEVISED TO QUANTIFY FIELD NOTE VARIABLES 



Parameter Score 



Sediment Texture 

Boulders and Bedrock 1 

Rocks and Gravel 2 

Gravel 3 

Gravel and Sand 4 

Gravel and Clay S 

Sand $ 

Sand and Silt 7 

Sand and Clay S 

Silt 9 

Clay and Silt (mud) 10 

Clay 11 



Organic Content 

Sludge/Fibre < 25% 1 

25% to 75% 2 

> 75% 3 

Detritus 4 



Odour 

Present 1 

Absent 



Vegetation 

Present 1 

Absent 



Oil 

Present 1 

Absent 



plume and, therefore, all stations in Tunnel Bay were combined into one category. The 
grid system designed to quantify the distance of the sampling stations from the source of 
pollution in each survey year are shown in Figures 2A to 2,6. Grid locations assigned to 
each station, as well as the scoring of the physical factors, are presented in Tables A2.1 
to A2.3 (Appendix 2). 

2.4 Statistical Methods 

Each survey data set (1969, 1975 and 1987) was separately evaluated in terms of biotic 
indexes, spatial [>atterns of species composition, and sediment characteristics associated 
with biotic indexes and spatial patterns. Benthic community status was then compared 
among surveys in order to identify any long-term changes, and possible reasons for these 
changes. The evaluation methods applied to each survey data set are described in this 
section. 

2.4.1 Biotic Indexes 

The biotic indexes computed at each sampling station in each survey included number of 
taxa, Shannon-Weiner species diversity (H), species richness (R), species evenness (J), 
total organism density, tubificid density and percent tubificids. Diversity, richness and 
evenness were defined as follows: 

H = - X (nj/n) log2 (nj/n) 
R = (s-l)/ln (n) 
3 = n/log2 (s) 

where: n^ = number of individuals of species i, 
n = total number of individuals, and 
s = number of taxa. 

Densities were expressed as number of organisms per 0.05 m^, and density indexes (total 
and tubificid) were expressed on a log scale. 

Index associations with substrate factors were examined by various methods, depending 
on the nature of the substrate factor distribution. The substrate observations of the 
sampling crew were categorical (i.e., discrete) variables. These included: 
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o vegetation (presence, absence s 1, 0); 

o organic matter (increasing content of fibre/sludge/detritus = 0, i, 2, 3, 4); 
o odour (presence, absence = 1,0); 
o oil (presence, absence = 1, 0); and 

o texture (increasing content of fine material = 1, 2, 3, *, 5, 6, 7, 8, 9, 10, 
11). 

The details of the scoring system are described in Section 2.3. Biotic index categories 
were similarly defined in order of increasing index value, and a Chi-square coefficient 
was computed as a measure of association between biotic and substrate categories. In 
addition, Kendall^ Tau C coefficient was computed. In contrast to the Chl-square, Tau 
is a directional measure of association. 

Index associations with sediment chemical characteristics of the substrate were 
determined by computation of Pearson's r correlation coefficient. This is a directional 
measure of association suitable for continuous variables. Like Tau, it ranges from -1 
(negative association) through (no association) to +1 (positive association). Significance 
tests were performed on all coefficients to identify substrate factors which may have 
been influencing biotic indexes at the time of each survey. 

2.4.2 Cluster Analysis 

Cluster analysis was performed to identify spatial patterns of species composition in the 
benthic community, using two different measures of biological similarity between 
stations. The 3accard coefficient (3C) is based entirely on species presence or absence, 
without regard to relative species densities. It is computed as follows: 



JCjj 



a + b - c 
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This coefficient is suitable for evaluation of qualitative data, where confidence in 
numerical species density is lacking. Some of the 3ackfish Bay samples were considered 
qualitative in nature due to sampling problems encountered in the field. These samples 
were included with the others in a qualitative cluster analysis, using the 3accard 
coefficient. 

A quantitative cluster analysis was also performed for each survey, using only samples 
which were considered by the field crew to be numerically reliable. The biological 
similarity between these stations was computed as an inverse measure, the squared 
Euclidean distance: 

h=l 

where: X^: = log-transformed density of species h at station j, and 
^hk ~ iog'translormed density of species h at station k. 

From the matrix of similarities between pairs of stations, clusters of similar stations 
were identified by a hierarchical agglomeration procedure. This is a stepwise procedure 
with fusion of two stations (or groups of stations) at each step, according to their 
similarities, until eventually all stations are in a single group. Interpretation of spatial 
pattern takes place at some point prior to the final fusion, when a few very dissimilar 
clusters of stations are left. 

In the quantitative analysis, the fusion strategy followed Ward's method (Norusis, 19S6) 
which minimizes the withln-cluster sum of squared distances at each step. In the 
qualitative analysis, the average link method was used, which selects station groups for 
fusion which have the greatest average similarity between pairs of stations in opposite 
groups. 

Cluster membership was plotted on a study area map to determine the spatial 
distribution of each cluster. Station clusters may be interpreted as discrete biological 
communities (Green, 1979; MOE, 198'f). Each cluster was characterized in terms of 
average values of biotic indexes, densities of key species which differ in abundance 
between clusters (identified by discriminant analysis of species variables) and average 
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sediment chemical concentrations. From this characterization, station clusters 
representing impacted biological communities may be identified. 

2.<f.3 Discriminant Analysis 

Discriminant analysis was performed to identify the key environmental gradients which 
separate the biological communities as defined by station clusters. The technique is 
described in detail by Cooley and Lohnes (1971), and its application in benthic community 
analysis is illustrated by Green (1979) and Green and Vascotto (197S). 

The method combines multiple environmental measures in a series of linear additive 
functions, or discriminant functions, each of which yields a discriminant score for each 
sample. The functions are derived so as to maximize the score differences between 
station clusters. The first function derived is the most important, explaining the 
greatest proportion of environmental variation between clusters. The second 
discriminant function is less important, and is derived to be independent of the first. 
Together, they define an ecological map (territorial map) on which each station can be 
located| using discriminant scores as coordinates. 

The standardized coefficients of the original environmental variables in each 
discriminant function indicate the relative importance of the original variables in 
distinguishing between station clusters, and provide an interpretation of each function as 
an environmental gradient. Thus, the major ecologically significant environmental 
gradients are identified. 

Since sediment chemical data were not available for 1969, and were available only for a 
few stations sampled for benthos in 1975 and 1987, the discriminant analysis was 
performed on the categorical substrate observations of the field crew in all three 
surveys. These observations included water depth, vegetation, organic matter, texture 
(coarse to fine), odour and oil. Such discrete variables do not satisfy the multivariate 
normality assumptions of the method. Nevertheless, from their associations with biotic 
indexes, they appeared to be important ecological factors. 

Discriminant analysis was also performed on the sediment chemical data in 1975, since 
chemical data were best represented in this data set. Only stations with a full suite of 
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chemical data were included (Cu, Ni, Pb, Zn, Fe, Mn, As, Cd, Hg, loss on ignition, total 
Kjeldahl-N, P and chemical oxygen demand). 
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XO RESULTS AND DISCUSSION 

Detailed listings of benthic taxa and densities, along with computed biological indexes 
(diversity, richness, evenness, etc.), are provided in Tables Al.l, A1.2 and A1.3 for 1969, 
1975 and 1987, respectively. Environmental data, including standardized field 
observations, sediment chemistry and water quality data, are provided in Appendix 2. 

3.1 1969 Survey 

In 1969, biotic indexes were related to vegetation, organic matter and odour (Table 3.1). 
Number of taxa, diversity and species richness were positively associated with the 
presence of vegetation, but negatively associated with organic matter (i.e., material of 
mill origin). Aquatic macrophytes provide a diversity of habitat for colonization by 
grazing macroinvertebrates, such as gastropods which feed upon periphyton. In addition, 
the breakdown of aquatic plants leads to an increase in the quantity of course particulate 
organic matter (CPOM) which provides a suitable habitat for shredders, such as isopods 
and amjAipods. When there is a substantial increase in the amount of fine particulate 
organic matter (FPOM), there is usually a faunal shift towards gatherers, mainly 
oligochaetes. Tubificid density and percent tubificids were positively associated with 
organic matter. Organic matter was classified primarily fibre or sludge, and probably 
represents mill input. Number of taxa and diversity were negatively associated with 
substrate odour. Substrate odour is usually present in sediments which have become 
anoxic as a result of large quantities of decaying organic matter. Only a few pollution- 
tolerant organisms, mainly Tubificidae, fluorish under such stressful conditions. Figure 
3.1 illustrates the 1969 species diversity distribution in relation to vegetation, odour and 
organic matter. In general, the pulp and paper discharges tended to suppress benthic 
species diversity, and to favour pollution-tolerant tubificids in Jackfish Bay in 1969. 

Total organism density in 1969 is shown in Figure 3.2 in relation to both north-south and 
west-east transect order. Density is low to zero near the mouth of Blackbird Creek 
(northernmost), increasing over several orders of magnitude toward the end of Moberly 
Bay, and decreasing again in outer Jackfish Bay. The low density zone encompassing the 
few most northerly transects may represent toxic effects from the mill effluent, and /or 
smothering of the substrate by fibre deposition. The west and east shorelines do not 
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TABLE 3.1: BIOTIC INDEX ASSOCIATIONS WITH SUBSTRATE FACTORS, 1969 



Biotlc 


Association 
Measure 




Substrate Factor 




Index 


Vegetation 


Organic 


Odour 


No. of Taxa 


Chi-square (df) 


61.3 (5) 


3Z.I* (20) 


21.5 (5) 




TauC 


0.130 


-0.205 


-0.227 


Diversity (H) 


Chi-square (df) 


18.9 (6) 


39.8 (24) 


19.2 (6) 




TauC 


0.097 


-0.226 


-0.217 


Richness (R) 


Chi-square (df) 


17.9 (5) 


32.8 (20) 


• 




TauC 


0.102 


-0.116 


« 


Tubificid Density 


Chi-square (df ) 


• 


57.7 (24) 


# 




TauC 


• 


0.113 


# 


Percent Tubificlds 


Chi-square (df) 


• 


72.9 (36) 


• 




TauC 


• 


0.241 


« 



* Indicates no significant association. 

All association measures reported are significant (p<0.05). 



FIGURE 3.1 



Benthic Diversity Distribution in 
Relation to Associated Substrate Factors, 
1969 
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FIGURE 3 J: TOTAL ORGANISM DENSITY IN RELATION TO TRANSECT ORDER, 1969 
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exhibit the same degree of density depression. However, the pulp and paper mill loadings 
have not exhibited much of an impact on the east shoreline of Moberly Bay, probably 
because the general circulation pattern in Moberly Bay tends to be counter-clockwise, 
with the effluent plume flowing southward along the western shoreline. On the western 
side, there were high densities of oligochaetes and low densities of Pontoporeia hoyi, 
while on the eastern shoreline P. hoyi is common at many stations, and there is a 
dramatic reduction in the density of tubificids. 

Cluster analysis, based on the Jaccard coefficient of similarity, did not reveal any 
spatially coherent pattern in the benthic community, in any of the three survey years. 
These cluster solutions are presented in Appendix 1 (Figures A 1.1 to A 1.3). Evaluation of 
benthic community patterns was based on the quantitative cluster analysis, using the 
squared Euclidean distance coefficient. 

Figure 3.3 illustrates the pattern of cluster membership in the 1969 benthic community. 
A dendrogram showing hierarchical relationships between the four station clusters is 
Included in Appendix 1 (Figure A I.'*). The characteristic species which distinguish each 
cluster are listed in Table 3.2. Biotic index characteristics of each cluster are listed in 
Table 3.3. Cluster 1 stations, located primarily at the northern end of Moberly Bay, were 
characterized by lower densities and fewer species than the other station groups. 
Cluster 1 stations at the northern end of Moberly Bay are indicative of severe effluent 
effects. Many of the stations were devoid of organisms, while the other stations were 
represented by only a few individuals, mainly pollution-tolerant Tubifex tubifex and 
Procladius sp. The absence or near absence of benthic organisms at locations close to 
the mouth of Blackbird Creek can be attributed either to toxicity or to smothering of the 
substrate by wood fibre. This cluster was also represented, however, by a few deep water 
stations in outer 3ackfish Bay. The macroinvertebrates dominating these stations were 
P. hoyi and Stylodrilus heringianus, both indicative of oligotrophic conditions. These two 
types of stations probably cluster together due to the very low densities of organisms 
common to both. Mill impacts are responsible for the community in Moberly Bay, while 
habitat factors unrelated to the mill may be involved in the community structure at 
outer bay staticms. Thus, this cluster comprises a zone of severe impairment and an 
offshore oligotrophic zone. 
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FIGURE 3.3 



Benthic Community Patterns based on 
Cluster Analysis, 1969 



TABLE 3.2: KEY BENTHIC SPECIES CHARACTERISTICS OF STATION CLUSTERS, 

1969 



Species 



Mean Log (Density + 1) 



Cluster 1 Cluster 2 Cluster 3 Cluster * 

n = 20 n = 27 n = 1 1 n = 50 



Nematoda 



0.02737 



Tubifex tubifex 



0.23^91 



1.69039 



0.3662S 



0.17813 



Stylodrilus heringianus 
Sparganophilus sp. 
Pontoporeia hoyi 
Lirceus lineatus 
Valvata sincera 
Crictopus sp. 
Tanytarsus sp. 



0.06901 



0.458*5 



0.11672 







0.21269 



0.02230 



1.2997<f 



0.02737 



0.81030 



0.14148 



0.08210 



0.02737 



0.14148 



0.20426 



1.18016 



0.00602 



0.00602 



TABLE 3.3: BIOTIC INDEX CHARACTERISTICS OF STATION CLUSTERS, 1969 



Blotic 
Index 



Mean Index Values 



Cluster 1 Cluster 2 Cluster 3 Cluster 4 

n = 20 n = 27 n=ll n = 50 



No. of Taxa 
Diversity (H) 
Richness (R) 
Tubificid Density^ 
E^rcent Tubiflcids 
Total Organisms^ 



1.80 


*.78 


6.45 


4.10 


0.66 


1.22 


1.72 


1.25 


1.08 


0.88 


1.40 


0.97 


3.75 


172 


4.73 


3.64 


50.3 


86.6 


12.4 


13.1 


7.5 


200 


3S 


28 



1 



no./0.05 m' 



Cluster 2 stations were confined mainly to the middle and northern extreme of Moberly 
Bay, but further from the creek mouth than Cluster 1 stations. They were characterized 
by the highest densities of T. tubifex, and higher densities of S. heringJanus and P. hoyi 
than Cluster 1 stations; this cluster is considered to describe a zone or zones of organic 
enrichment. The geometric mean tubificid density of 3,ttOO/m^ (maximum of about 
30,000/m^) for this cluster is within the range of maximum oligochaete densities (1,300 
to 8,000/m'', depending on depth) in areas of Nipigon Bay affected by pulp and paper 
effluents. Much greater tubificid densities (in excess of 100,000/m^) have been reported 
in waters downstream of pulp and paper mill discharges at Thunder Bay, Lake Superior 
(BEAK, 1987). Snails (Valvata sincera) were also characteristic in this station group. 
Cluster 2 stations imply a limited area of organic enrichment. The increase in the 
number of T. tubifex is probably a result of settling of FPOM in Moberly Bay after 
leaving the mouth of Blackbird Creek. The increase in the densities of S^^ heringianus, 
P. hoyi and V. sincera suggests that the environmental impact of the mill effluent has not 
surpassed a level which would eliminate intolerant species at the outer edge of Moberly 
Bay. However, P. hoyi remained suppressed in density relative to densities in less 
impacted clusters (3 and *►; Table 3.2), with a mean abundance of only 12.6/m^. Similar 
depressions in Pontoporeia densities were observed by Vander Wal (1977) at locations 
affected by pulp and paper effluents in Nipigon Bay. 

Cluster 3 stations were found primarily in the northeast region of Moberly Bay. They 
were characterized by the highest densities of S. heringianus, and a diverse species 
assemblage {Table 3.3). This cluster appears to define a relatively unimpaired, diverse 
community. Densities of P. hoyi and V. sincera were higher than in station groups 
further north and west. This community, composed mainly of moderately tolerant and 
intolerant species, indicate that this area of Moberly Bay has received limited impact 
from the mill effluent. The increase in the numbers of P. hoyi and V. sincera, as well as 
the presence of the oligotrophic indicator, Tanytarsus sp., further away from the Cluster 
2 stations suggests that the zone of impairment was limited to inner Moberly Bay in 
1969. 

Cluster 4 includes the majority of stations in outer 3ackfish Bay and Tunnel Bay. These 
stations have the highest densities of P. hoyi (average of 280/m^), but lower benthic 
densities in general than in Clusters 2 and 3. This P. hoyi density is within the range of 
densities found by Vander Wal (1977) at Nipigon Bay stations distant from the pulp and 
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paper effluent sources. Cluster 4 appears to represent an unimpaired oligotrophic 
benthic community. 

The progressive increase in the density of P^ hoyi and decrease in the density of 
tubificids from inner Moberly Bay to outer 3ackfish Bay and Tunnel Bay strongly suggests 
that the impact of the mill on the 1969 benthic community was primarily limited to 
Moberly Bay. This progression is consistent with the gradient in water quality in 3ackfish 
Bay in 1969, as shown in Table A2.8 (Appendix 2). The biological community structure of 
the stations in Cluster it is typical of Lake Superior sandy substrates. In the inner and 
outer 3ackfish Bay samples, P. hoyi, S. herinpianus and Rhyacodrilus montana were 
dominant. This community structure has been reported for other surveys conducted in 
Lake Superior (Hiltunen, 1969; Freitag et ah, 1973; Cook, 1975; Dermott, 1978). As 
noted by Vander Wal (1977), the progression of increased numbers of P. hoyi away from 
the source of pollution is probably not only the result of pollution stress, but also the 
change from a lotic to lentic environment, which is the preferred habitat by this 
amphipod. 

Discriminant analysis (Figure 3.k) suggests that fine substrate material is a key 
environmental factor distinguishing cluster 3 stations in the northeast region of Moberly 
Bay. Organic matter is more characteristic of the other station groups, which differ 
from each other in water depth and presence of vegetation. This discriminant model is 
based on a limited number of substrate features, and correctly predicts the cluster 
membership of only 57% of staticms. Standardized discriminant function coefficients, 
representing the relative importance of each substrate measure as a predictor, are listed 
in Table A2.12, Appendix 2. 

3^ 1973 Survey 

In 1973, biotic indexes (Table 3.4) were related to vegetation, organic matter and fines. 
Number of taxa, diversity and species richness were positively associated with the 
presence of vegetation. Tublficid density and percent tubificids were positively 
associated witii organic matter, as in 1969. Percent tubificids was also positively 
associated with fines. 
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FIGURE 3.4 



Territorial Map showing Distribution of 
Jackf ish Bay Benthic Station Clusters along 
Two Discriminant Functions based on 
Sediment Quality, 1969 



Numbers 1-4 refer to cluster membership. 
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TABLE 3Ai BIOTIC INDEX ASSOCIATIONS WITH SUBSTRATE FACTORS, 1975 



Biotic 


Association 
Measure 






Substrate Factor 




Index 


Vegetation 


Organic 




Fines 


No. of Taxa 


Chi -square (df) 




63.9 (8) 




« 




« 




TauC 




0.110 




« 




• 


Diversity (H) 


Chi -square (df) 




if9.3 (7) 




• 




» 




Tau C 




0.074 




« 




• 


Richness (R) 


Chi-square (df) 




25.7 (7) 




f' 




• 




TauC 




0.095 




# 




• 


Tubificid Density 


Chi-square (df) 




• 




64.8 {2H) 




• 




TauC 




♦ 




0.118 




• 


Percent Tubificids 


Chi-square (df) 




• 




54.0 (36) 




111.9(81) 




TauC 




• 




0.191 




0.144 


Biotic 


Association 
Measure 




Substrate Factor 






Index 


Cu 


Cd 


Hg 


TKN 


COD LOI 


No. of Taxa 


Pearson's r 


* 


• 


0.325 


* 


* 


« 


Diversity (H) 


Pearson's r i 


0.359 


0.360 


0.395 


0.359 


* 


• 



Tubificid Density 



Pearson's r 0.376 0.404 0.330 0.471 0.457 * 



Percent Tubificids 



Pearson's r 0.459 0.469 • 0.534 0.534 0.365 



Diversity, tubificid density and percent tubificids were positively associated with 
Kjeldahl nitrogen and several heavy metals (Cu, Cd, Hg) in 1975 (Table 3A). Tubificid 
density and percent tubificids were also positively associated with COD and percent 
tubificids with loss on ignition, consistent with the organic association of these indexes. 
The heavy metal associations of tubificids may reflect metal tolerance in these 
organisms, or the affinity of both tubificids and metals for organic substrates. 

Total organism density In 1975 is shown in Figure 3.5, in relation to north-south and 
west-east transect order. A slight density depression near the creek mouth in Moberly 
Bay was again suggested, with higher densities toward the middle of the bay; however, 
this effect was less evident than in 1969 (Figure 3.2), A decrease in density from west to 
east across the bay was also suggested. Similar to the 1969 survey, it appears as though 
there is a greater deposition of organic matter along the western shoreline, due to the 
counter-clockwise current pattern typical of Jackfish Bay. In conjuncticm with this 
increase in particulate organic matter, there is an increase in pollution-tolerant 
tubificids in the western portion of the bay, resulting in the observed west-east gradient. 

Figure 3.6 illustrates the pattern of cluster membership in the 1975 benthic community, 
A dendrogram showing hierarchical relationships between the four station clusters is 
included in Appendix 1, Figure A 1.5. The characteristic species which distinguish each 
cluster are listed in Table 3.5. Biotic index characteristics of each cluster are listed in 
Table 3.6 and sediment chemical characteristics are listed in Table 3.7. 

Cluster 1 stations comprised most of the outer 3ackfish Bay area, as well as a few 
stations in Moberly Bay (e.g., 1, 2, 3, 4, 5, 7) near the mouth of Blackbird Creek, and 
were distinguished by low oligochaete densities. A variety of other benthos was also 
present, including isopods, amphipods, molluscs and chironomids at some stations, 
although the characteristic species were R. montana, T. tubifex and S. heringianus (Table 
3,5), S, heringianus and R. montana are normally present in sandy substrates with low 
organic content. The inclusion of T. tubifex among the characteristic taxa would appear 
to be the result of mill influence at some stations, particularly by those in Moberly Bay 
and western portions of Jackfish Bay. The absence or near absence of organisms at 
Cluster 1 stations very close to the mouth of Blackbird Creek may be attributed to toxic 
effects or to smothering of habitat by organic solids from the mill. The mean diversity 
and mean total density for this cluster was the lowest of the four clusters (0.93 and 
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FIGURE 3 A TOTAL ORGANISM DENSITY IN RELATION TO TRANSECT ORDER, 1975 
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FIGURE 3.6 



Benthic Community Patterns based on 
Cluster Analysis, 1975 



TABLE 3^: KEY BENTHIC SPECIES CHARACTERISTICS OF STATION CLUSTERS, 

1975 



Species 



Mean Lor (Density ♦ 1) 



Cluster 1 Cluster 2 Cluster 3 Cluster 4 

n = 102 n = 29 n = 31 n = 03 



Aulodrilus americanus 



0.03<f81 



Rhyacodrilus montana 



0.13729 



0.26995 



0.23*70 



l.l710^^ 



Tubifex tubifex 



0.17725 



1.76905 



0.09308 



0,3W16 



Stylodrilus heringianus 



0.16521 



0.68334 



l.<f3728 



0.28693 



Hy ale 11a azteca 
Lirceus lineatus 
Valvata tricarinata 








0.040'»9 



0.16924 



0.00991 



0.01400 



Amnicola limosa 



Dicrotendipes sp. 








0.04452 



0.01942 



0.01110 



TABLE 3.6: BIOTIC INDEX CHARACTERISTICS OF STATION CLUSTERS, 1975 



Biotic 
Index 



Mean Index Values 



Cluster 1 Cluster 2 Cluster 3 Cluster (f 
n = 102 n = 29 n = 31 n = <f3 



No. of Taxa 
Diversity (H) 
Richness (R) 
Tubificid Density^ 
Percent Tubificids 
Total Density^ 



2.63 


5.28 


7.32 


6.09 


0.93 


1.33 


1.34 


1.88 


1.20 


0.9ft 


1.53 


1.46 


2.47 


156.69 


8,35 


19.37 


20.78 


79.06 


7.82 


54.02 


12 


200 


110 


36 



1 



no./0.05 m* 



TABLE 3.7: SEDIMENT CHEMICAL CHARACTERISTICS OF STATION CLUSTERS, 

1975 









Mean* (Standard Deviation) 




Chemical 


Cluster 1 


Cluster 2 


Cluster 3 


Cluster 4 


Parameter 


Units 


n= 19 


n = 6 


n = 7 


ns 15 


Cu 


ug/g 


24.12 


31.33 


14.17 


21.90 


Ni 


ug/g 


20.7* 


23.17 


19.57 


19.40 


Pb 


ug/g 


35.79 


12.08 


3.36 


13.87 


Zn 


"g/g 


6S.7* 


61.83 


40.86 


57.13 


Fe 


mg/g 


21.06 


23.62 


20.47 


19.37 


Mn 


ug/g 


(^62.63 


418.33 


290.00 


445.33 


As 


ug/g 


3.13 


3.73 


3.09 


3.14 


Cd 


ug/g 


0.31 


0.43 


0.10 


0.28 


Hg 


ug/g 


0.05 


0.04 


0.18 


0.42 


LOI 




3.66 


4.00 


2.60 


3.04 


TKN 


mg/g 


0.78 


1.01 


0.39 


0.72 


P 


mg/g 


0.79 


0.92 


0.62 


0.88 


COD 


mg/g 


3*. 13 


57.00 


14.93 


32.13 



* Means are based on samples which had all parameters measured. 



2*0/nn*), At stations in Jackfish Bay and Tunnel Bay, this low diversity and density is 
probably attributed to habitat limitations and extreme oligotrophy. Thus, 1975 Cluster 1 
is similar to 1969 Cluster 1 in describing both a zone of severe impairment near the 
mouth of Blackbird Creek, and a deepwater oligotrophic zone. 

In the 1969 survey, tubificids in the outer 3ackfish Bay-inner Moberly Bay cluster were 
found to comprise 13% of the community. This percentage increased in 1975 to 21%. 
These data may suggest that the mill effects in 1975 may be extending further into 
3ackfish Bay than observed in 1969. 

Cluster 2 stations were associated most strongly with Moberly Bay and the western half 
of inner Hackfish Bay, and were characterized by the highest densities of T. tubifex 
(mean density of 1,160/m^). This was a medium diversity, oligochaete-dominated 
assemblage, probably influenced by mill inputs, and appears to be similar to Cluster 2 in 
1969 in defining a zone of organic enrichment. Contrary to the results of 1969, there 
was only a meager population of Pontoporeia hoyi located in the western half of inner 
3ackfish Bay and practically none in Moberly Bay. The biological community structure of 
Cluster 2 stations implies that the zone of enrichment is radiating out from Moberly Bay 
to stations as far south as St. Patrick Island. The most noticeable effects of this are 
along the western side of Jackfish Bay, where the highest levels of Kjeldahl nitrogen, loss 
on ignition, chemical oxygen demand, Cu, Ni, Fe, As, Cd and P were found. The high 
concentrations of these parameters are associated with the high concentrations of 
organic matter deposited in the western region of Jackfish Bay. 

Cluster 3 stations were found primarily in the northeast region of Moberly Bay, with a 
few scattered stations located around the shorelines of Tunnel Bay and inner Jackfish 
Bay, These stations were distinguished by the highest standing crop of S. heringianus and 
also by a diverse assemblage of other species. The types of bottom fauna associated with 
Cluster 3 stations are indicative of a healthy biological community, indicating relatively 
unimpaired conditions in these areas. The compliment of gatstropod species 
(Valvata tricarinata. Amnicola limosa) , amphipods (Hyalella azteca) and isopods 
(Lirceus lineatus) indicate the presence of CPOM which was likely contributed by 
vegetation associated with some of these stations. Aulodrilus americanus, a tubificid 
typical of mesotrophic rather than eutrophic conditions (Howmiller and Beeton, 1970), 
was distinctive of only this cluster. The assemblage of species characteristic of these 
stations suggest that mill effluent may have influenced the community structure in the 
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northeast region of Moberly Bay; however, impact of the effiuent has demonstrated very 
iittie effect on the faunai communities of Tunnel Bay. 

Cluster * stations were located in the northeast region of inner Jackfish Bay and 
extended east into Tunnel Bay, These statiwis were distinguished by the highest densities 
of Rhyacodrilus montana, an oligochaete species indicative of oligotrophic conditions 
(Howmiller and Scott, 1977). The presence of this species in moderate densities suggests 
<Mily a slight impairment of water quality at these stations; however, the presence of 
T. tubifex, Dicrotendipes sp, and Lirceus lineatus implies some degree of organic 
enrichment. 

Discriminant analysis (Figure 3.7) suggests that fine material is again an important 
environmental factor influencing stations in the northeast region of Moberly Bay, as in 
1969. However, water depth and vegetation assume greater importance in 1975 as 
predictors of cluster membership. Again, this discriminant model, based on a limited 
number of substrate features recorded in the field, is not a complete representation of 
Jackfish Bay community ecology, correctly predicting cluster membership of only 25% of 
stations. Standardized discriminant function coefficients are listed in Table A2,13, 
Appendix 2. The discriminant model based on sediment chemical measurements was only 
slightly better, correctly classifying 36% of stations, primarily in terms of Cu, Pb, Hg, 
2n and COD (Table A2.12, Appendix 2). 

33 1987 Survey 

In 1987, biotic indexes (Table 3.8) were related to the presence of vegetation, and several 
sediment quality parameters - organic matter, odour, fine texture, oil, phosphorus and 
Hg. Number of taxa and diversity were positively related to vegetation, while diversity 
and richness were negatively related to odour. As discussed earlier, aquatic vegetation 
provides a diversity of habitat that favours the development of a diverse benthic 
community. A negative relationship between diversity and sediment odour reflects the 
effects of anoxic sediments on the benthic community. Tubificid density was positively 
related to organic matter, odour and oil, while percent tubificids were positively related 
to odour, oil and fines. The positive relationship between tubificid abundance/dominance 
and these characteristics is consistent with preference of many tubificids for organic 
enrichment. An oil spill apparently occurred in 3ackfish Bay between 1975 and 1987, and 
was particularly evident at Station 100 where only a few tubificids were present. 
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FIGURE 3.7 



Territorial Map showing Distribution of 
Jackfish Bay Benthic Station Clusters along 
Two Discriminant Functions based on 
Sediment Quality, 1975 



Numbers f-4 refer to cluster membership. 
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TABLE 3.8: BIOTIC INDEX ASSOCIATIONS WITH SUBSTRATE FACTORS, 1987 



Biotlc 
index 



Association 
Measure 



Vegetation 



Substrate Factor 



Organic 



Odour 



Oil 



Fines 



No. of Taxa 
Diversity (H) 
Richness (R) 
Tubificid Density 
Percent Tubificids 



Chi-square (df) 
TauC 

Chi-square (df ) 
Tau C 

Clii-square (df) 
Tau C 

Chi-square (df) 
Tau C 

Chi-square (df) 
TauC 



101.00(10) 
0.115 


m 
• 






* 
« 


74.98 (7) 
0.114 


» 
« 


19.65 (7) 
-0.115 




« 
« 


• 
• 


• 


23.15 (7) 
-0.167 


« 


« 


« 
• 


71.35 (28) 
0.297 


38.45 (7) 
0.224 


18.82 (7) 
0.253 


• 
• 


36.08 (9) 
-0,087 


* 
# 


21.43 (9) 
0.172 


22.43 (9) 
0.337 


96.17(72) 

0.269 



Biotic 
Index 



Association 
Measure 



Hg 



Substrate Factor 



TKN 



Richness (R) 
Percent Tubificids 



Pearson's r 
Pearson's r 



-0.483 

« 



0.594 



0.681 



FIGURE 3^: TOTAL ORGANISM DENSITY IN RELATION TO TRANSECT ORDER, 1987 
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FIGURE 3.9 Benthic Community Patterns based on 

Cluster Analysis, 1 987 



TABLE 3.9: KEY BENTHIC SPECIES CHARACTERISTICS OF STATION CLUSTERS, 

1987 



Sp>ecies 



Mean Lop (Density + 1) 



Cluster 1 Cluster 2 Cluster 3 Cluster * 

n = 71 n = 18 n = 8 n = * 



Acarina 



O-OO^Z** 



0.03763 



0.3*505 



Specaria josinae 





Uncinais unclnata 


0.00S48 


A. amerlcanus 





T. tubifex 


0.21260 


Sparganophilus sp. 


D 


L. lineatus 


0.01272 


Chironomus sp. 


0J)3825 


Stictodiironomus sp. 


0.03796 







1.89999 



0,01672 



0.30270 



0.07526 



2.31795 



0.15051 



0.11928 



0.11928 






0.07526 





1,**540 





0.68f30 





0.53*97 



Species richness was negatively related to Hg concentration, and percent tubificids was 
positively related to phosphorus and Kjeldahl nitrogen. No other correlations with 
sediment chemistry were evident. The general lack of evidence for sediment chemistry 
influence on biotic indexes in 1987 as compared to 1975 probably reflects the small set of 
benthic stations for which sediment chemistry data were available in 1987. 

Total organism density in 1987 is shown in Figure 3.8, in relation to north-south and 
west-east transect order. As in 1975, a slight density depression near the mouth of 
Blackbird Creek in Moberly Bay and total extinction of benthic fauna at the mouth of 
Blackbird Creek was suggested, with higher densities toward the middle of the bay. A 
density decrease from west to east across the bay was also apparent, reflecting the 
positive effect of organic enrichment on benthic density and the general southward 
dispersion of the effluent plume along the western coastline. 

Figure 3.9 illustrates the pattern of cluster membership in the 1987 benthic community. 
A dendrogram showing hierarchical relationships between the four station clusters is 
included in Figure A 1.6, Appendix 1. The characteristic species which distinguish each 
cluster are listed in Table 3.9. Biotic index characteristics of each cluster are listed in 
Table 3.10. Sediment chemical characteristics of each cluster are listed in Table 3.11. 

Cluster 1 stations occurred primarily in Tunnel Bay and Jackfish Bay, but also included 
stations in Moberly Bay near the mouth of Blackbird Creek and alwig the eastern 
shoreline. This cluster is charcterized by the lowest total organism and tubificid 
densities, and a relatively low diversity (Table 3.10). Characteristic species within 
Cluster 1 include T, tubilex (although at low densities), amphipods (L. lineatus) and 
chironomids (Chironomus and Stictochironomus) (Table 3.9). As in 1969 and 1975, this 
cluster includes both a low density, oligotrophic group and a low density group resulting 
from severe environmental impairment at the mouth of Blackbird Creek. The trend 
toward an increasing tubificid component in the lowest density cluster from 1969 to 1975 
(13 to 21%) continued in 1987, with an average of 48%. 

Cluster 2 stations extende<i from central and outer Moberly Bay into 3ackfish Bay, and 
were characterized by high tubificid densities and the lowest diversity of all station 
groups (0.43), The mean tubificid density of 695/station (13,900/m^) was higher than 
observed in any cluster in other years, but is lower than the mean density in Cluster 3 
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TABLE 3.10: BIOTIC INDEX CHARACTERISTICS OF STATION CLUSTERS, 1987 



Biotic 
Index 



Index Mean Value 



Cluster 1 Cluster 2 Cluster 3 Cluster 4 

n = 71 n=18 n = 8 n = 4 



No. of Taxa 
Diversity (H) 
Richness (R) 
Tubificid Density^ 
Percent Tubi fields 
Total Density^ 



*.07 


2.39 


6.38 


23.75 


1.23 


0.<f3 


1.59 


3.39 


1.21 


0.35 


0.88 


4.22 


12M 


695 


1,511 


32.25 


*7.89 


96.67 


89.00 


13.06 


26 


720 


1,700 


250 



^ no./0.05 m^ 



TABLE 3.1 1: SEDIMENT CHEMICAL CHARACTERISTICS OF STATION CLUSTERS, 

1987 





Units 






Mean 




Chemical 


Cluster 1 


Cluster 2 


Cluster 3 


Cluster k 


Parameter 




n = 30 


n = 8 


n= 1 


n = 


Cu 


ug/g 


31.71 


26.50 


33 




Ni 


ug/g 


21,95 


20.38 


13 


- 


Pb 


ug/g 


20.63 


14.50 


10 


- 


Zn 


ug/g 


65.30 


51.63 


n 


- 


LOI^ 


mg/g 


*6.53 


92.25 


30 


- 


Fe2 


mg/g 


19.69 


23.0 


15.0 


- 


Mn 


"g/g 


699.2 


566.3 


260 


- 


P2 


mg/g 


0.72 


0.77 


0.83 


- 


TKN^ 


mg/g 


0.76 


2.15 


1.10 


- 


Al2 


mg/g 


12.2 


1Z8 


7.3 


- 


As 


"g/g 


U,75 


<f.03 


2.70 


- 


Cd 


ug/g 


0.61 


0.10 


0.10 


- 


Co 


"g/g 


11.31 


12.29 


8.60 


«* 


Hg 


ug/g 


0.07 


0.16 


0.08 


- 


K 


ug/g 


2,219 


2,150 


1,300 


- 


V 


ug/g 


«8.*4 


*9.25 


38 


- 



^ Sample sizes are 7, it and 1 for Clusters 1, 2 and 3, respectively. 
2 Sample sizes are 16, 4 and 1 for Clusters 1, 2 and 3, respectively. 
^ Sample sizes are 17, 4 and 1 for Clusters 1, 2 and 3, respectively. 



stations in 1987. The high densities and low diversity of Cluster 2 characterize 
conditions of organic enrichment beginning just bey<»id the zone of severe impairment 
near the mouth of Blackbird Creek. 

Cluster 3 stations were associated with Moberly Bay and the western portion of inner 
Dackfish Bay, and were characterized by the highest of tubificid densities of all clusters 
and all years (average of 1,511/sample, or 30,200/m2). A few naidids were also 
characteristic of this cluster (Table 3.9), but were not abundant. This cluster is 
characteristic of zones of severe organic enrichment. Tubificid densities of 30,200/m^ 
(maximum of 196,000/m^) are high, and are much greater than the maximum of 8,100/m^ 
found by Vander Wal (1977) at the most impacted Nipigon Bay station. This tubificd 
density range is not as high as those found in the Kaministikwia River in Thunder Bay 
(BEAK, 1987), but is nonetheless extreme, and comparable to the density ranges found in 
the late 1960*s and early 1970*s in organically-enriched Toronto Harbour (Brinkhurst, 
1970). 

The occurrence of two clusters (Clusters 2 and 3) describing areas of organic enrichment 
is unique to 1987, as only one cluster of this type was defined in each of the earlier 
surveys. While both clusters are indicative of organic enrichment, Cluster 2 is 
characterized by fewer tubificids and the presence of amphipods (L. lineatus) . while 
Cluster 2 is characterized by greater tubificid numbers and the presence of naidids 
(Arcteonais lomondi and Specaria josinae) . The 1987 condition appears to indicate 
increased and perhaps more widespread organic enrichment of Molierly Bay and western 
3ackfish Bay. 

Cluster 4 stations, which occurred only at the head of Tunnel Bay and at one location 
near the southeastern end of Tunnel Bay, had low tubificid densities, although still high 
for Lake Superior (average of 32.3/$ample or fiiO/m^), and a relatively large variety of 
other taxa, including chironomids (Chironomus and Stictochironomus) , amphipods 
(L. lineatus) , water mites (Acarina), and naidids (Uncinais uncinata) . The mean density of 
T. tubifex was low (mean of 6/m*), while Aulodrilus americanus, a tubificid preferring 
mesotrophic rather than eutrophic conditions (Howmlller and Beeton, 1970), was equally 
abundant in this cluster, indicating unenriched conditions relative to Clusters 2 and 3 
stations, but probably more productive conditions than at Cluster 1 stations. 
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Discriminant analysis (Figure 3.10) shows water depth and vegetation to be key 
environmental factors influencing the benthic community, with Cluster <* stations 
scfjarating from the others primarily on this environmental gradient. Oil, and to some 
extent odour and fines, distinguish Cluster 2 stations from the others. These stations 
have high tubificid densities. While this discriminant model is based on a limited number 
of substrate features, it correctly predicts cluster membership of 75% of stations. 
Standardized discriminant function coefficients are listed in Table A2.13, Appendix 2. 

3.* Long-term Trends 

In evaluating the 1969, 1975 and 19S5 benthic community data, some environmental 
conditions appear to be relatively constant, while others show progressive change. 

A zone of severe environmental impairment, as evidenced by a complete absence of 
benthic organisms or very low benthic densities, was found during each survey in Moberly 
Bay near the mouth of Blackbird Creek. While other stations, primarily deepwater 
stations in outer Jackfish Bay, also showed very low densities, this condition was judged 
to be attributed to natural unproductive conditions and a low diversity of habitat. The 
paucity of organisms near the mouth of Blackbird Creek appears to be attributed either 
to toxicity or to loss of habitat due to fibre deposition. This zone covers an area of 
about 0.2 to 0.3 km, and was relatively constant in size in all survey years. 

The zone of heavy organic enrichment, described by Cluster 2 in 1969 and 1975 and by 
Clusters 2 and 3 in 1987, appears to have increased in extent from 1969 (extending only 
to the Cody Island area) to locations to the west of St. Patrick Island in 1975 and 1987 
(Figures 3.3, 3.6 and 3.9). This increase in the zone of enrichment does not correspond 
with a substantial change in suspended solids or BOD^ loadings from Kimberly-Clark 
Limited (Appendix 2), and may represent the cumulative effects of mill discharges over 
time. 

Perhaps the most dramatic trend is seen in tfie changing distribution of P. hoyi over 
time. As seen in other benthic surveys, P. hoyi is sensitive to the effects of pulp and 
paper effluents, and may be suppressed for considerable distances from effluent sources 
(e.g., Vander Wal, 1977; MOE, 1979). 
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FIGURE 3.10 



Territorial Map showing Distribution of 
Jackfish Bay Benthic Station Clusters along 
Two Discriminant Functions based on 
Sedinnent Quality, 1987 



Numbers 1-4 refer to cluster membership. 
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In 1969, P. hoyi was essentially absent from central and western Moberly Bay and a few 
locations in the western portion of inner Hackfish Bay; however, _R hoyi was found at 
eight stations along the eastern shoreline of Moberly Bay (Figure 3.11). Densities tended 
to be high (in the range of 11 to 50/sample, or 220 to 1,000/m^) in Tunnel Bay and 
somewhat lower In the central and eastern portions of inner Jackfish Bay and in outer 
Jackfish Bay. 

In 1975, the zone where no P. hoyi were found covered Moberly Bay, with the exception 
of stations in the extreme southeast, most of the western portion of inner Jackfish Bay 
and several stations in outer Jackfish Bay (Figure 3.12). Pontoporeia remained more 
abundant in Tunnel Bay than in any other region, as in 1969, although there was an 
increase in the fraction of stations in the low density category (1 to 10/sample, or 20 to 
200/m^), and a decrease in the fraction belonging to the high density category (26 to 
50/sample, or 520 to 1,000/m^). The overall density decline also applies to inner and 
outer Jackfish Bay. 

This progressive decline in P. hoyi continued in 1987 (Figure 3.13), with none occurring at 
the majority of stations, including all of Moberly Bay and all of the western portion of 
Jackfish Bay. Densities in Tunnel Bay also continued to decline, with no Pontoporeia 
occurring at a few stations for the first time. Substantial declines were also evident 
throughout eastern and central portions of Jackfish Bay. 

Maps showing the zonation of tubificid densities demonstrate a progressive increase in 
both maximum density and the extent of high density zones over time (Figures 3.14 to 
3.16), particularly in western Moberly Bay and western portions of inner Jackfish Bay. 
Maximum densities were 1^500/sample (30,000/m^) in 1969, l,05*/sample (21,000/m^) in 
1975, and 9,808/sample (196,000/m^ in 1987. Only one station supported densities in 
excess of 1,000/sample (20,000/m^) in each of the 1969 and 1975 surveys, while seven 
stations fell into this density category in 1987. A density of 196,000/m* is extreme, and 
is comparable to the highest densities found in heavily polluted Toronto Harbour in the 
late 1960*5 and early 1970's (Brinkhurst, 1970). This increase in tubificid densities is also 
evident in tiie mean density values given for organically enriched clusters in 1969, 1975 
and 1987, and is further demonstrated by the increase from one cluster characterizing 
zones of enrichment in 1969 and 1975 to two such clusters in 1987 (Tables 3.3, 3.6 and 
3.10). Similar and even higher densities (up to 1.1 milliOT/m^) of tubificids have been 
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Figure 3.1 1 Distribution of Pontoporeia hoyi, 1969 




Figure 3.12 Distribution of Pontoporeia lioyi, 1975 




Figure 3.13 Distribution of Pontoporeia hoyi, 1987 




FIGURE 3.14 

Tubif icid Density Zones, 1969 
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FIGURE 3.15 

Tubificid Density Zones J975 
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FIGURE 3.16 

Tubificid Density Zones, 1987 
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observed in the Kaministikwia River downstream of pulp and paper operations at Thunder 
Bay (BEAK, 1987). At Nipigon Bay, maximum oligochaete densities observed by Vander 
Wai (1977) at enriched locations were considerably lower at 8,100/m^. 

This apparent progressive enrichment of 3ackfish Bay may be, in part, due to an increase 
in organic loadings between 1969 and 1975, although loadings showed no substantial 
change between 1975 and 1987 (Table A2.10, Appendix 2). Thus, changes in more recent 
years are more likely due to the cumulative effects of organic loadings over many 
years. Thus, a steady-state has not been reached, and the organic enrichment of Jackfish 
Bay appears to be continuing. The decline in P. hoyi in areas relatively distant from 
Moberly Bay is consistent with a gradual accumulation of organic matter throughout the 
bay through the effects of water circulation. This contention is further supported by the 
observation that tubificid densities increased in all community clusters in 1987 (Tables 
3,3, 3.6 and 3.10). Alternately, some other ecological factor, perhaps operating at the 
regional level, may be contributing to these changes, particularly in Tunnel Bay and outer 
3ackfish Bay, although this hypothesis cannot be tested without information on other 
locations (new control sites) well removed from Jackfish Bay. 

Inspection of Tables A2.<f to A2.6 showed no obvious temporal trends in sediment quality 
in Dackfish Bay, as summarized in Table 3.12. Mercury, the only parameter measured in 
all surveys, was one of few sediment quality parameters meeting the guidelines for open 
water disposal of dredged spoils (Persaud and Wilkins, 1976) at all stations. Some of the 
metals tended to be higher in concentration at stations with higher sediment organic 
levels (Table 3.7). The exceptionally high concentrations of lead and zinc in 1975 at 
Station 205 are unusual in that they occurred in Tunnel Bay, apparently away from major 
sources of contamination. This station is located near a ship wreck which may, however, 
represent an important local source of metal contamination. 
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TABLE 3.12: 



RANGES IN CONCENTRATIONS^ OF SELECTED SEDIMENT 
QUALITY PARAMETERS, 1969, 1975 AND 1987 









RanKCS 






Parameter 


1969 


1975 


1987 


Dredging 
Guidelines 


Cu 




_ 


5-59 


10-62 


25 


Ni 




- 


7-37 


8.*-31 


25 


Pb 




- 


L3-9* 
(550)* 


«.7-76 


50 


2n 




- 


20-98 
(*90)» 


30-150 


100 


As 




- 


0.77-9.6 


0.83-1.7 


s 


Cd 




- 


L 0.1-1.0 


L 0.2-1.7 


I 


Co 




- 


3-17 


- 


- 


Hg 




0.018-0.1* 


L 0.01-0.17 


L 0.01-0.23 


0.3 


Cr 




- 


• 30-9* 


- 


25 


Fe (mg/g) 




- 


11.6-*7 


2.8-31 


10 


Loss on Ignition (%) 


- 


L 1-9.5 


L 0.5-18 


6 


Total Kjeldahl-N 


(mg/g) 


- 


0.1-2.6 


L 0.2-3.7 


2 


Total P (mg/g) 




- 


0.*l-i.3 


0.36-1.03 


1 


Oil and Grease 




- 


- 


0.63-9,568 


1,500 



* Values in parentheses are extreme values found at Station 205 near the head of Tunnel 
Bay. 

ug/g unless otherwide indicated. 

2 from Persaud and Wilkins (1976). 



4.0 CONCLUSIONS AND RECOMMENDATIONS 

4.1 Condusions 

1. In general, higher species diversity was associated with the presence of aquatic 
vegetation, while lower diversity was associated with accumulation of organic 
debris and the detection of an odour in the sediment. Organic accumulation and 
the development of anoxic conditions causing an odour in the sediments may be 
due to the effects of organic loadings from the Kimberly-Clark mill. 

2. Total organism density from west to east generally showed a density depression 
in the extreme west due to the effects of mill effluent entering via Blackbird 
Creek, followed by a density rise to the immediate east due to the effects of 
organic enrichment, followed by a gradual decline to the east. This enrichment 
of west-central areas of Moberly Bay and 3ackfish Bay is consistent with the 
observed pattern of dispersion of the effluent plume from Blackbird Creek. 

3. Cluster analysis, carried out on quantitative benthic data using an hierarchical, 
agglomerative procedure, identified four distinct benthic communities in 
3ackfish Bay. In 1969, 1975 and 1987, one cluster consisted of two benthic 
subgroups - a deepwater, oligotrophic subgroup and a small subgroup near the 
mouth of Blackbird Creek (effluent source) apparently showing the effects of 
severe environmental impairment. Both subgroups showed very low benthic 
densities and relatively low diversities. Beyond the zone of severe impairment, 
one cluster identified in 1969 and 1975 and two clusters in 1987 demonstrated the 
effects of organic enrichment, and were strongly dominated by tubificids. The 
remaining clusters were generally of greater diversity and showed no obvious 
effects of pulp and paper discharges to the bay. 

4. Cluster analysis carried out using presence-absence data <x\\y, showed no 
spatially coherent pattern in the benthic community in any survey, and was not 
evaluated further. 
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5. The pollution-tolerant tubificid, Tubifex tubifex. was a key benthic species 
discriminating benthic clusters in all years. Densities of this species were 
highest in the zone of organic enrichment. Other characteristic species included 
the pollution-intolerant amphipod, Pontoporeia hoyi. which was distinctive of 
unimpacted stations in 1969. Stylodrilus heringianus. a moderately intolerant 
lumbriculid, was distinctive of relatively unimpacted clusters in 1969 and 1975. 
Other common taxa included isopods, chironomids and gastropods. 

6. Discriminant analysis showed that important environmental characteristics 
distinguishing benthic clusters were sediment particle size characteristics, depth, 
organic matter accumulation in the sediment and the presence of aquatic 
vegetation. In general, the clusters characterizing zones of organic enrichment 
were most often distinguished by a fine-textured sediment. The presence of oil 
was important in discriminating clusters in 1987, and high oil content was most 
associated with Cluster 2 (which characterized a zone of organic enrichment). 
Much of this oil apparently resulted from an unreported spill of unknown origin 
between 1975 and 1987. 

7. Densities of Pontoporeia hoyi. a species recognized to be intolerant of the 
effects of pulp and paper effluent, dramatically declined from 1969 to 1975 and 
from 1975 to 1987. Pontoporeia completely disappeared from Moberly Bay, and 
declined in aiJ other areas of Jackfish Bay, including Tunnel Bay. There was a 
concurrent increase in the densities of pollution-tolerant tubificids, particularly 
in Moberly Bay and western and central portions of Jackfish Bay. These 
biological trends suggest a gradual enrichment of 3ackfish Bay, possibly due to 
the cumulative effects of organic loadings. 

8. Long-term trends in sediment quality conditions are not apparent. Mercury 
levels were relatively low in all surveys. Several other metals occurred at 
concentrations above the provincial guidelines for open water disposal of dredge 
spoils at some stations in both 1975 and 1987. These metals were not measured 
in 1969. 
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#.2 RefXNnmendatians 

1. Because the biological community of Jackflsh Bay is demonstrating the effects 
of organic enrichment over time, it is recommended that a benthic survey be 
repeated in approximately five years. 

2. If possible, additional control stations should be established in areas well 
removed from 3ackfish Bay and the effects of pulp and paper effluents, because 
Tunnel Bay (the existing control area) appears to be showing the effects of 
organic enrichment. 

3. Use of a smaller mesh size than U.S. No. 24 (0.65 mm) should be considered for 
future surveys. The larger mesh size used in previous surveys may be expected 
to lose smaller organisms such as early tnstar chironomjds, nematodes, naidids 
and the small oligotrophic tubificid Phallodrilus hallae, which could be useful in 
demonstrating biological differences between the most impaired stations near 
the mouth of Blackbird Creek, and deepwater, oligotrophic stations in 3ackfish 
Bay. The effect of mesh size on the estimation of benthic density is documented 
by Duffy and Batterson (1987) and Burt et ah (1988). The benefits of switching 
to a smaller mesh size should, however, be carefully weighed against the need for 
maintaining comparability with earlier databases. 

4. Use of microscopic examination should be considered for the sorting of benthic 
samples, particularly if a smaller mesh size is used to wash the samples. Our 
experience has shown that significantly fewer organisms are recovered from 
samples sorted by naked eye than those sorted with the aid of a microscope (Burt 
et al., 1988). In addition, the enumeration of oligochaetes is more accurate since 
fragmented head and tall sections may be easily distinguished. 
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APPENDIX 1 



Biological Results 



Tablf Al-1: Jackfish Bay Itnthic Data for 1969 (deniitr per 0.03 lettr sq.) 

STATION t Al A2 A3 A4 AS M A7 AS Bl B2 B3 B4 B3 Bi 
SPECIES Bio-Coll, t 273 274 275 276 277 27S 279 280 281 282 283 284 28S 286 



P. COELENTERATA Hydra ip. 

P. NEIWTOM sp.ind»t. 

P. NENERTEfl 

ProstoM rubrui ..--__._.,-.,. 

P. PLATYHELHINTHES 

CI. Turbelliria sp.indtt. -_.---....._.. 

P. ANNELIDA 
Ci. Dligochaeta 

F. Enchytraeidat sp.indet. -----------.-- 

F. Glossoscoltcidac 

Sparganophllus sp. -_----_.._.--- 

F. Naidldae 

Arcteonais loaondi __._.._....._. 

Nail barbata _____-. 

Ophidonais serpentina .---.._____._- 

Slavina appendiculata -..---_-._---- 

Spccaria josinae _.--.__...---- 

StyUria lacuitris _-..-.-_-_.--- 

Uncinais unclnata .____._-..---- 

F. Tubificidae 

Aulsdrilus awricanus -.--_-___..--- 

Liinodrilus claparidianus .------j------ 

L. hoffifisttri - - 6 - - IS 3 1 - - - - 45 2 

L. udekNianui . j. __..,.___. - 

Ilyodrilui tttplttoni ._.-___...-.-- 

Potaiotlirii bcdoti -______------- 

Rhyacodrilus lontana ___.. 12 -------- 

Spirosperia ferox - 

Tubifet ignotuf ....2-------91- 

T. kessleri aaericanus .._.---------- 

T. tubifei - - 15 - 3 26 2-1 

iHiturt Hith hair • - 6 U 35 179 14 1 - - 85 115 1250 21 

luature Bithout hair - - 1 1 - 83 34 7 - - - 2 114 12 

F. Luibriculidae 

Stylodrilui heringiangi ----9 15 29--- ---11 

CI. Hirudinea 

F. Eropobdellidat 

Dina parva _____.--.--.-- 

F. Glossiphoniidat 

61o«:pb(»ia coiplanata ._-__.-------- 

Helobdclla ttagnalit .-.._--_.----- 

F. Piuicolidac 

Pitcicola ip. ._------------ 

P. AfiTHMPOOA 
CI. Cruitacea 
O.lfopoda 
F. Aullidae 

Aullttf racovitzai •_-.._-2------ 



Table fll-li Jackfiib Bay lenthic lata for 1969 (dtnsity per O.OS wter sq.) 

STATION I Al A2 AJ M AJ A6 A7 AS Bl 62 B3 W K lb 
SPECIES Bio-Coll. • 273 274 275 27i 277 278 279 2S0 281 282 283 284 285 286 



Urccus lintatui .--.--.--.-_.. 
0. Aiphipoda 
F. Haustoriidac 

Pontoporeia hoyi ^----1- ------- 

F. SiMaridae 

Euaarus sp. -..-.--__.-_-. 

Cranqoiiyx sp, -------------- 

F. Talitridae 

Hyalelia iiteca -.-------..--- 

F. Hysidacta 

Mysis relicta -__-_-___-_.._ 

CI. Arachnida 

Acarina sp.indet -_--.--_--_-_. 

CI. InsecU 
D. Lepidoptera 

f. Pyralidae sp.indct. -.----.-.--,.. 
0. Epbeeeroptera 
F, Heptagenndae 

Stenoneia sp. .-----------.. 

0. Trichoptera 
F. Kydropsychidae 

Hydropsychi tp. >.__-.,----__- 

F. Limcphilidae 

Psychoglypha sp. ------- 

sp.indct. tiea) .......-._-_,. 

F. LepidostoHtidae 

Lepidostoaa sp. -------------- 

F. Leptocendat 

Nystacides sp. ---.-.--_---.- 

0. Heeiptera 

F, Corixidac tp.indet. -,--_---.-.--- 
0. Coleoptera 
F. Dytisidae 

Drtodytes sp. _--.----.----- 

0. Oiptera 
F. Chironooidae 

CItironoeid pupae ip.indtt -.- .-,--1 

S.F. Chironoelnae 

Chironoui sp. -...----.-_--- 

Cryptochirono«5 sp. _--_----.----- 

OeeicryptochiroaoMU >p. --.------...-- 

DicrotflMlipet sp. -..,_-_._ 

EndochironoMs ip. - 

Harnitchia tp. ----_._-- 

ParachironoMS sp. --.----- 

Paradadopclu ip. _..-._.--.-_-. 

Paratany tarsus sp. ._-- -- 

Phaenopsectra tp. -------------- 

Polypedilui sp. .-.----------- 

Stictochironoitts sp. -,-._-- 

Tanytarsus sp. -------------- 

S.F. DiaMsinae 

IhHiodiaMsa sp. ----_--_.----- 



Table Al-1: Jackfish B«y Benthlc Data for 19i9 (dtnfity per O.OS witr tq.) 

STATION • «1 A2 A3 A4 AS A6 A7 AB Bi B2 B3 B4 BS B& 

SPECIES Bio-Coll. I 27! 274 275 276 277 278 279 2B0 281 2B2 2B3 284 28! 2B6 

Potthastu sp. -----.-..-__.. 

ProdiiMM sp. .-----....._.. 

Protanypus sp. -.-----..__... 

S.F. Orthocladiinie 

Cncotopus sp. -----.____..., 

Eukiefteriella sp. ---_,_-___.__. 

HeUrotrissocladius sp. ----..._-_._,. 

Parattlriocneius sp. -.-----_-._... 
S.F. Tanypodinae 

AbUbesiyia sp. ------.__..... 

Procladius sp. - 1 3 3 2 10 - 3 - - - - 5 9 

Ttiiennantiiyia cotplei -------------- 

F. Ceratopogofiidae 

Beiiia coaplex ..---------... 

P. nOLLUSCA 
0. Gastropoda 

sp.indet. ■.---_.-.--_-. 
F. HydrobiidiP 

Aanicola liiosa -------------- 

Harstonia deccpt* -,---_,.--__-. 
F. Lymacidae 

Lymaia sp. ---.----..--.- 

F. Physidae 

Phyia gyrina -------------- 

Physa sp. -------------- 

F, Planorbiidae 

Syraulus parvus ..-------,---- 

Helisota trivolvit -------------- 

Protenetuf eiacuous _--_.---,----. 

F. Valvatidae 

Valvata sinctra -------------- 

V. tricarinata -------------- 

CI. Bivalvia 

F. Sphaeriidae 

Pisidiiu sp. ,------_------ 

SplMiriiu sp. _.__..------.- 

TOTM. mjnBER OF 0I16AM1SNS 1 2 31 13 31 341 80 IS BS 119 1303 3i 

TOTAL NUHBER OF TAIA t 12334635001244 

SHANNOH-KINER DIVERSITY t 1 1.19 1.03 1.12 1.3 1.49 1. 86 0.12 0.84 1.91 

EVENNESS t - 1 0.73 0.66 0.36 O.SB 0.94 0.8 - - - 0.12 0.42 0.96 

RICHNESS t - 1.44 0.38 0.74 0.76 0.86 0.46 1.48 - - - 0.21 0.41 0.75 



t - iuature tubificidae Nith or without hair setae Here added to Tubiftx tubifex 
and Liinodrilus hoffwistcri respectively. 



Table Al-1: Jacktish Bay Bcnthic Data for 1969 (density per 0.05 Hter «).) 

STATION t B7 CI C2 C3 C4 C5 U C7 Dl 02 03 04 D3 D& D7 

SPECIES Bio-Coll, t 287 2flB 289 290 291 292 293 29* 295 296 297 29fl 299 300 301 

P. COELEMTERATA Hydra sp. 

P. HEUflTODfl sp.indet. - - - . 1 _ 

P. NEHERTEA 

Prostoia rubrui ---..._._.__._. 

P. PLATTHELBINTHES 

CI. Turbellaria spiindet. --------..__... 

P. AmaiSA 
CI. Oligoctueta 

F. Enchytratidae sp.indft. -------._-.__._ 

F. Slossoscolecidae 

Sparganophilus sp. --.------...,._ 

F. Naididat 

Arcteonais loiondi ------___.-_.__ 

Nais barbata _-..__- 

OphidiMiais strpentina .-----..-_..___ 

SUvina appmdicutata ---_--.._-.___, 

Specaria josinae -----___--.__._ 

Stylaria lacustris ----.-__-._____ 

Uncinais uncinata ----.-......_._ 

f. Tubificidie 

Aulodrilufi atericanus ----.--...._... 

Linodrilus claparedianui - 

L. hoffwisteri 5 - 10 U 2 - 4 28 

L. udekeaiajius -.-.-__...__... 

Ilyodrilus tHpletoni --.---..-_._--_ 

Potauthrix bedoti ---____-__.-._. 

fthyacodrilus Motana ------ ____-2--- 

Spirotperu feron -----_--.--.--- 

Tubifex iqnotus ...-.----2----- 

T. knsUri awricanut -----.-.----.-. 

T. tubitei 2 - 45 2 - 3 - 7 

I Ma tun Nith hair 2 - - 3 38 12 192 35 - 17 23 114 121 2 SS2 

iMaturc nithout hair 6 7-5 12 32256 

F. Luibriculidae 

Stylodrilut htringiinus 19------2---9-17 7 

CI. Hintdliita 

F. EropobdflUtfat 

Dina fim -- ------- 

F. filoisiphoniidae 

Glossiphonia cotplanata ..-----_----._. 

HcloMiUa stagnalii 

F. Pitcicolidai 

PiKicQla sp. -.-------.--.-- 

P. ARTHROPODA 
CI. Crustacea 
O.Isopoda 
F. Asellidai 

Atellus racavitiai i- ,_->-. _._--_- 



Tablt Al-t: Jackfish Bay Benthic Data for 19&9 (density per O.OS Kter tq.) 

STATION t B7 CI C2 C3 C4 C3 U C7 Dl D2 D3 D4 D5 D& 117 
SPECIES Bio-CoU. • 287 288 289 290 291 292 293 29* 295 296 297 298 299 300 301 



Lirceus lineatus 
. Aiphipoda 
. Haustoriidae 

Pontoporeia hoyi 
. Gaiiaridae 

Gauarus sp. 

Cranqonyx sp. 
. Talitridae 

Hyalella azteci 
. Hysidacea 

llysis relicta 
. Arachfliia 

Acarina sp.indtt 
. Insecta 
. LepidDptera 
. Pyralidae sp.indet. 
. Ephctcroptera 
. Heptiffftiidae 

Stenonna sp. 
. Trichoptera 
. Hydropsychidae 

Hydropsyche sp, 
. Litncphilidae 

Ptychoglypha sp. 

sp.indet. (in) 
. Ltpldostoutidae 

Lepidoctna sp. 
. Leptoceridae 

Nystacides sp. 
. Heiiptera 
, Corixidae sp.indet. 
. ColNptera 
. Dytisidae 

OreDdytes sp. 
. Diptera 
. Chironnidae 

Chironoiid pupae tp.indtt 
.F. Chironoeinae 

Chironuus sp. 

Cryptochironows sp. 

OfflicryptKhironowts sp. 

Dicrotefldipes sp. 

Endochironoaus sp. 

Hamischia sp. 

ParachiroooMS sp. 

Parad adopt lu sp. 

Par atany tarsus sp. 

Phaenopsectra sp. 

Polypedilui sp. 

Stictachirononis sp. 

Tanytarsus sp. 
S.F. Diaaesinae 

NonodiaMsa sp. 



Tablt Al-1: Jackfish Bay Bcnthie Data for 1969 (dmiity ptr 0.05 Mtir sq.) 

STATION • B7 CI C2 C3 C4 CS C6 C7 Dl S2 D3 B4 D5 Si 1)7 

SPECIES Bio-Coll. • 287 a« 289 290 291 292 293 29* 295 296 297 298 299 JOO 301 

Potthaitia ip. 

Prodiaoesa sp. .-_ 1-.. 

Protanypus sp. _--.-.-...._._. 

S.F. OrtlKKladiinaf 

Cricotopus sp. ---,_-.......-_ 

Eukitfferiella sp. -----._.-.._... 

Heterotrissotladius sp. ---.----.-._.._ 

ParaoetriocnMus sp. ....,-_........ 

S.F. Tanypodinac 

Ablatwsiyia sp. .-.--._.-...... 

frocUdiys sp. 14 3 2 - 4 14 14 - - 16 

Thiennaiiniayia coaplei _..__........__ 

f. Ctratopogonidat 

Bez2ia coipltx ------.._._..__ 

P. NOLLUSCA 
D. Eattropoda 

sp.indet. --.----...._... 
F. Hydrobiidae 

Aanicola liusa ._.---_._...__. 

Harstonia dKcpta .-.--...-.__... 
F. LyHaeidae 

Lyanaea sp. -.-.-.._,_.____ 
F. Physidat 

Physa gyrina ----- 

Phyia sp. 

F. Planortaiidat 

fiyraultis parvus ----.----._-.-. 

Heliiou trivolvis ---..--.-.-.... 

Pretcnetus txacuous -_-----.---_.-. 
F. Vtlvatidat 

Valvata sinctn -- 

V. trlcariniti ------_-_---.-. 

CI. Bivalvia 
F. Sphatriidae 

Pitidiiu sp. - 

Sphatriui sp. -.--_---__.---- 

TOTAL MIIBER OF ORfiANISItS 43 3 36 12 195 $3 13 U 145 129 27 667 

TOTa NUMBER OF TAIA I 6 1112 4 4 4 7 3 5 5 

SHANNON-HEINOt DIVERSITY t 1.9 0.11 1.2 1.1 1.64 1.18 0.27 1.33 0.8 

EVENNESS t 0.74 0.11 0.6 - 0.55 0.62 0.42 0.17 0.66 0.35 

RICHNESS t 1.33 0.19 0.76 - 0.68 0.72 1.21 0.41 1.21 0.62 



I - iauture tubificidat Nith or Hithout hair sttai Mrt added to Tubifex tubiftx 
and Liaiodrilus hofluxiteri resptctivtly. 



Tablt Al-1: JacHish hy Bcnthic Diti for 1969 (deniity p«r O.OS Mttr sq.l 

STATIM • El E2 E3 E4 E5 E6 E7 Fl F2 F3 F4 FS 61 62 

SPECIES Bio-CoII. I 302 303 304 305 SM 307 308 309 310 311 312 313 314 315 

P. COELEHTERftTfl Kydr» tp, 

P. MEBATOBfl sp.indtt. 

P. NENERTEA 

ProstMi rubrui _..-_.-------- 

P. PLflTYHamilTHES 

CI. Turhellirii sp.indtt. __..._--...--- 

P. ANNELIDA 
CI. Oligochieta 

F. Enchytneidae fp.lndtt. ..---_-------- 

F. eiossoscolKidu 

Spargtnophilut tp. .._.__-.------ 

F. Naididu 

ArctMtnis iMondl _._.-.__.----- 

Nail barbata -- 

Dphidonait strpmtina _..__--------- 

Slavina apptndiculata ._._._..------ 

Sptcaria josinae .------------- 

Stylaria Ucuttris - 

lincinaif uncinata _.-.----.----- 

F. Tubiticidat 

AulDdrilui awricanus _..___-------- 

Liwiodrilus dapartdianus _------------- 

L. hottitisUri --1 -3 

L. udtkHianus _...,.-------- 

Ilyodrilut ttiplttoni _...--_.------ 

Potaiothrix btdoti - ....... 

Rhyacodrilus tontana ----2--- IS*--"!' 

Spiro^pcru ftroi ._-._--------- 

Tubifti ignotuf _ 27 --------"*"" 

1. ktitlcri aHricanui .--_---------- 

T. tubifti ---.1---2---13 2 

luaturi with hair - - - - 7 - 10 3 5 1 1 - 294 14 

liaatun Bithout hair ..---.-11---9I 

F. Luibriculidat 

Styliririlus htringiamii - - 14 28 13 4 12 24 1 - - I « 1 
CI. Hirudinta 

F, EropobdiIIidae 

tina parva .....-.-. -~--- 

F. EloiiiphotiiUai 

Sloifipbonia cMplanata ..-,---.------ 

Hilobdilla itagnilit _.,,-_-------- 

F. Pifcicolidat 

PiKitola ip. _...----- 

P. ARTHROPODA 
CI. CruftacH 
O.Iupoda 
F. AuIIidac 

Aulliit racwitiai ___.-------i-- 



Tiblt Al-1: JickfUli Biy Itnthic Dita for IW iimitf per O.OS wtir sq.) 

STATION t El E2 E3 E4 E5 E6 E7 Fl F2 F3 F4 FS 61 G2 
SPECIES BitKoll. I 302 303 304 303 306 307 306 309 310 311 312 313 314 315 



Lirctui lineitut _ - - . - 
0. Aaphipoda 
F. HaustoriidM 

Pontoporeii hoyi - - - 1 10 

F. Eauaridie 

Euurus sp. . - - - . 

Crangonyx sp. ..... 

F. Talitridac 

Hyalfflla azttca . . _ . . 

F. Hyiidicn 

Hysis rdicti ..... 

CI. Arachnid) 

Acarina tp.indet _ . . _ . 

CI. tnitcta 
0. Lipldopttra 

F. Fyralidai sp.indet. . . , . . 
0. Ephenropttra 
F. HtptagHiiidat 

Sttnonna sp. _ - . . . 

0. Tricbopttra 
F. Hydropiychidac 

Hydropsyche sp. ..... 

F. Limephilidac 

Psychoglypha sp. _ _ . . _ 

sp.indtt. (IhI . . - . - 

F, Lcpidostotatidae 

Lipidntou sp. , . . . . 
F. Ltptoceridae 

Rystacidts sp. _ , . . . 

0. HHiptera 
F. Corixidac sp.indtt. . . . . . 

0. Coleoptera 
F. Dytisidat 

OrndytH sp. - - - - - 

0. Diptera 
F, Chironuidae 

ChironMid pupat sp.indtt - - - . - 
S.F. ChiroiiMinat 

CbironoMt sp. - _ - . . 

Cryptochirmonis sp. . - - . . 

l>mcryptochirono«if sp. - . . . . 

Dicrotfffidipes sp. _ - - - - 

EndochiroflHus sp. _ _ - - . 

Haroischii sp. _ . - - - 

ParadtirMOMs sp. - - - - - 

ParadadopelM sp. . . . . . 

ParatanytarsttS sp. - . . . - 

Phamopstctra sp. - - - - - 

Polyptdilui sp. . _ . 2 - 

StictochironoMS sp. . . . . - 

Tanytarsus sp. _ - - . - 

S.F. Diawsinat 

KonodiattM sp. , , _ _ . 



Tablt Al'l: Jickfiih Bay Binthic OaU for 1969 (dtntity pir O.OS Mttr sq.) 

STATION • El E2 E3 E4 ES E6 E7 Fl F2 f3 F4 FS Bl G2 

SPECIES lio-Coll. • 302 303 304 30S 306 307 308 309 310 311 312 313 314 315 

Potthistii cp. -.... 

PrtHJiaieu ip. ----.-...-___. 

Protanypus sp. ------- -i_-_-i 

S.F. Drthocladiinat 

Cncotopus sp. . ... I ........ . 

EttUcfftritUa sp. _--- 

HettrotrisiKladius ip. .. ....-...{... 

Paratetriocntws sp. ----..--.--_-- 

SiF. Tanypodinae 

AblabKiyia sp. --.-----..---- 

Procladius sp. --212---1-1-2- 

Thicnnanniiyia coiptfi -------------- 

F. Ceratopoganidac 

Btzzia ccMplex -,-...._.,---- 

P. nOLLUSCA 
0. fiastropoda 

sp.indtt. ■_-.--------..- 

F, Hydrobiidat 

Amicola linsa _-----.------- 

Harstonia decipta ..----.---_--- 

F. Lymatidae 

LyMiaca sp. . -.__-__-_-__-- 

F. Physidac 

Physa gyrina -------------- 

Physa sp. _-- -.- 

F. Plinorbiidat 

fiyraulus parvus ..-_...-.-._.. 

Htllsota trivolvis ...,-__.._--.- 

PriMHietus txacuous _-._--__-..--- 

F. Valvatidat 

Valvata sinnra -.--.-i-i 

V. tricarinata _-_._--.-.---- 
CI. livtlvia 

F. Sphairiidat 

Pisidiitt sp. ...... I ...... - 

SplMtriui sp. -.._-.-__---.- 

TOTM. NUnKR OF 0R6MISHS 27 17 32 36 14 36 29 30 1 6 2 323 40 

TOTAL NUHBES OF TAIA t 0134637481S2S7 

SHAWNM-HEIIlEi) DIVERSITY t 0.B3 0.73 2.13 1.2 2.43 0.9 2.14 2.23 1 0.36 2.01 

EVDME5S t - - 0.S3 0.37 0.B3 0.76 0.B7 0.45 0.71 - 0.97 1 0.16 0.71 

RICHNEK I - - 0.71 0.87 1.4 0.76 1.67 0.B9 2.06 - 2.23 1.44 0.69 1.63 



t - iauturt tubificidat aith or nithout hair sttM wrt addtd to Tublfti tubifct 
and Limodrilus boffMistiri rtspKtivtly. 



Canada 



Tabli Al-1: Jackfish Biy Benthic Diti for 1969 (dmiity ptr 0.03 Httr sq.) 

STATION t 63 64 63 66 67 68 69 HI H2 H3 H4 H3 Hi H7 

SPECIES Bicr-Coll. • 316 317 318 319 320 321 322 323 324 323 326 327 328 329 

P. CaLEKTERATA Hydr* tp. 

P. lOATODA sp.indet. - .._ 

P. NENERTEA 

ProstOM rubrui ,.-_-__....._. 

P. PLATYHELHIMTHES 
CI. Turbclliru sp.indet. _.-. 

P. fmiim 

CI. Oligochaeta 

F, Enchytratldae tp.indet. -------------2 

F. Blossoscolecidat 

Sparganophiliis sp. _,-___._._,,__ 

F. tUididae 

Arctnnais loundi .___.._._,__._ 

Nais barbata .,-.-..,..__._ 

Dphidonaif serpentina .-______.._-,. 

Slavina apptndiculata 

Specaria josinae ---._....-.... 

Stylaria lacustrif _-._..-._....- 

Uncinaii uncinata --....----...- 

F. Tubiflcidu 

Aulodrilus aMricanus _-__-_--.--___ 

Liinodrilut :lapartdianus .-..---.-..--- 

L. hoffifisteri - 8 - 1 2 - - - 

L. udfknianus _-.. 

Uyodrilus tHpletoni --_-----.-..-- 

Potatothrii bcdoti _..-.- _.. 

Rhyacodrilus Hntana 8--33---23-14-- 

Spirospcna f«roi _._._--------l 

Tubitei ignotus _.._---.--_--- 

T. kHsleri aMricanus -------------- 

T. tubifti . -31- -.«-.. -1- 

iHaturt Kitb hair 4-11--- 282 2-1--- 

Inaturt aithout hair __._--. 29-2---- 

F. Lubriculidat 

Stylodrilus htringianat -6--14-4151-24 
CI. Hinidinta 

F. EropobdellidM 

■ina parva «_-__--.------ 

F. filossiphoniidae 

Glosfiptwnia cotplanaU .._-.--------- 

Nelobdflla stagnalis 

F. Piscicolidae 

PiscicoU sp. ^... .--.--. .-- 

P. MTHRQPOM 
CI. Crustacea 
O.IfOfoda 
F. Asellidae 

Attllm racDvitwi i-----.-i 



Tablt AI-1: JiCkfish Bay Btnthic Data for 1969 (dtniity ptr 0.05 Mter tq.) 

STATION t 63 64 63 6i 67 68 69 HI H2 H3 M HS Hi H7 
SPECIES Bio-CoU. • 316 317 31B 319 320 321 322 323 324 329 326 327 32S 329 



Lirctus lintatufi _-------..-_- 

0. Aiphipoda 
F. Kaustoriidae 

Pontoporeia hoyi 10 5 5 U 16 7 33 2 1 7 - 33 12 
F. Ganandae 

Gawaruf sp. i---__-_.-._. 

Crangonyx sp. __-___...____ 

F. Talitridat 

HyaleUa aztici 

F. Hysidacea 

Hysis relicta _-2---3---ll- 

CI. Arachflldi 

Acarlna sp.indtt ----------._- 

CI. Insecta 
D. Lepidopt»ra 
F. Pyralidaf sp.indtt. --..-----_--- 

0. Ephtttroptera 
F. Htptagmiidae 

Stenoneu sp. ---.--.-.-.__ 

0. Triclwpttra 
F. Hydroptychida* 

Hydropsycbfi sp. .--_._.--_._- 

F. Liwitphilidae 

Psyctwqlypha sp. -___-___._.__ 

sp.indtt. (in) __..._.______ 

F. Ltpidostoutidat 

Lepidostou ip. ----_-.--■_-- 
F. Ltptoctridat 

Hyttacidis sp. ____.___.-_-. 

0. Htiiptira 

F. Corixidat sp.indtt. _,.._,_- 

0. Coleoptsra 
F. IhrtitidM 

Oreodytts sp. ---_..----_-- 

0. Oiptira 

F. ChiriHiMidit 

Cliirofiwid pupat ip.indtt i-.-.-i-.^l-- 

S.F. ChirooMinM 

ChiroMMS sp. --1------..-- 

Cryptochironoius sp. ------------- 

DfticryptKhirwoius tp. -- 

DicrottndipM sp. ------------- 

EndDchironoMi tp. ------------- 

HarniKhii sp. .-,-.-------- 

ParachironttHis sp. -----_------- 

Panel adopt lia ip. ------------- 

Pirataaytarsus sp. ------------- 

Phanopstctra sp. ------------- 

Polypcdilu ip. ---1--------- 

StictochironoMS sp. ------------- 

Tanytartuf tp. .-----...---- 

8.F. DiaiMinit 

HonodiaMta tp. -_------..--- 



Tiblt Al-li Jackfish ky Bcnthic Oitj for 1969 (density pir 0.03 wttr sq.) 

STATION I 63 64 63 66 67 68 69 HI H2 H3 H4 H5 H6 H7 
SPECIES Bio-CoU. I 316 317 318 319 320 321 322 323 324 323 326 327 328 329 



PotttMstia tp. 

Prodiutsi sp. 

ProUnypui cp. 
S.F. Orthodadiinae 

Cricotopus sp. 

EukitffcritUa sp. 

Heterotrissodadlus sp. 

Paraietriocnnus sp. 
S.F. TanypDdinat 

Ablabtsayia tp. 

Prodadius sp. 

Tlviencunniiyia coaplex 
F. CtratDpoqoiiidae 

Beizia coiplex 

P. WLLUSCA 
0. 6astropoda 

fp.indtt. 
F. Hydroblidae 

Aanicola limm 

Harstonia ilccepta 
F. Lytnafidae 

Lyuaea sp. 
F. Physidat 

Phyta gyrlna 

Phyta sp. 
F. PlanorbiidM 

6yraulut parvus 

HtlitMa trivotvls 

ProMDttus tiatuous 
F. Valvatidae 

VaNata lincera 

V. tricarinata 
CI. Bivalvia 
F. Spbatrlidat 

Pisidiui tp. 

Sptiairiui tp. 



TOTAL MmSER OF 0lt6AIIISnS 23 12 12 22 21 12 43 332 30 13 7 40 13 13 

TOTAL MJNBEK Of TAIA t 43444343736334 

SHAMKM-WIICIt DIVERSm t 2.04 1.33 1.78 1.24 1.12 1.28 1.06 0.72 1.37 1.31 2.32 0.63 0.91 1.74 

EVEMESS t 0.79 0.84 0.89 0.62 0.36 0.81 0.54 0.31 0.49 0.95 0.98 0.4 0.57 0.87 

RICHNESS t 1.35 0.8 1,21 0.97 0.99 0.8 0.8 0,69 1,76 0.74 2.57 0.54 0.74 1.17 



t - iHaturt tubificidae iiith or Hithout hair tetat iterf addtd to Tubifix tubifex 
and LiMOdrilut hoffMitteri retpectivily. 



Table Al-l: Jackfish Bay Benthic Data for 1949 (denilty ptr 0.05 itttr tq.) 

STATION t H8 H9 U 12 13 14 IJ U 17 IB 19 JI J2 J3 J4 

SPECIES Bio-Coll, t 330 331 332 333 334 339 33i 337 33B 339 340 341 342 343 344 

P. COELEHTERflTA Hydra sp. 

P. KHATQDA sp.indet. - 

P. NEHERTEA 

Prostoia rubrui ^_. .-_.--. -..-_ 

P. PLATYHELMMTHES 
CI. Turbellarii sp.indet. --_..,...- 

P. ANICLIOA 
CI. QligochatU 

F. Enchytraeidae sp.indet. ij-... . .---.--- 

F. Elostoscolecidae 

Sparganophilus tp. __---------.--- 

F. Naididae 

Arcteonait loiondi ._.____.-.----- 

Nais barbata _-____--.------ 

Ophidonaii serptntina _.-.-,._..-._-- 

Slavina appMdiculata ._--_.--_------ 

Sptcaria josinae __...._,__.---- 

Stylaria lacustris .._...--------- 

Uncinais uncinata ._-.-...--.---- 

F. TubiUcidat 

Aulodrilus aHricanus ._...-__------- 

Limodrilus claparedianus --------------- 

L. hDffMistiri - - 10 21 - - 1 9 1- 

L. udekHianut --------------- 

Ilyodrilus tnpletoni ---..--...----- 

FotaMthrix bedoti -----_-..------ 

RhyacodrilOT untana --9721------9-10 

Spirofotru ttroi -j------------- 

Tubifex ignotus --__.----.---.- 

T. Iitssleri atericantis --------------- 

T. tubifii - - U 3 2 1-2 

iHature iith hair - - 10 - - 2 1 - - - - IW 4 - 1 

Iwature «itltout hair -.2--------M--- 

F. Luibriculidaf 

StYlodriltn heringiamis 2--31--12--23-- 
Cl. Hinidiiwa 

F. Eropobdtllidat 

Dina pinn --------------- 

F. Glossiphoniidae 

GloHiphonia coiplanata --------------- 

tteloMflU »tajiMlii --- 

F. Piscicolidae 

Piicicola sp. ---..---------- 

P. ARTHROnUM 
CI. Cniftacei 
D.Isopoda 
F. Asellidac 

Astllui racQvitiai .-------------- 



Tablt Al-li Jacfcfish Uy Btnthlc Siti for 1969 (dtnsitr ptr 0.03 Httr sq.) 

STATION t HB H9 n 12 13 14 IS lb 17 IS 19 Jl J2 J3 J4 
SPECIES Bio-Cull. • 330 331 332 333 334 335 334 337 33fl 339 340 341 342 343 344 

Lircfus tineitus -----_..__._.__ 
0. Aaphipoda 
F. HaustoriidM 

Pontoporeii hoyi 4 32 3 - 32 12 23 2 1 5 27 - 4 t 15 
F. Buaaridu 

GaMarus sp. -------._-..... 

Crangory> sp. ----._.-.,.,___ 

F. Talitridae 

Kyalella aitna -.-----._...-,_ 

F. Hysidacta 

llysis relicta -----ll---..... 

CI. Araclmida 

Acarina Kp.indtt >.----___.._.__ 

CI. Insecta 
0. Ltpidoptira 
F. Pyralidae sp.indtt. ------_.--_..., 

D. Epht«roptcra 
F, Heptagtniidae 

Stwonwa sp. -___--_....__._ 

0. TrichQpttra 
F. Hydropsychidac 

Hydropsycht sp. -----__-___-_-_ 

F. Litnephilidae 

Psychojlypha sp. ._..-, _, 

sp.indflt. (iw) --.-___._--__.. 

F. LepidoftOiatidat 

Lepidottiwa sp. .-.-.__. 

F. Ltptociridat 

nystacides sp. _--__,_.-.._.._ 

0. HMipttra 

F. Coriiidat sp.in4«t. .---..-...-_... 
0. Colnpttra 
F. Dytisidw 

Orndytes sp. -----_-----____ 

0. Siptvra 
F, Chirmnidat 

Chironoiid pupat sp.indtt --.------------ 

S.F. Chironotinae 

ChironoMi ip. --4.2-3-------- 

CryptochironoMf ip. -----------..-_ 

OeticryptKhiroaows sp. -- .___.-- 

Dicrotifidiits ip. -_----_._.-.--. 

EndochironiiMf sp. __-__-_.__.-... 

Hamiichia sp. .--.-._.------- 

ParachiroMwis sp. .-__-...__-_--- 

Paradadoptlu sp. --._-..-.------ 

Paratanytaritf sp. -------.--_---. 

Phatnopstctra ip. ......-.------- 

Polyptdilus ip. .---....--.---- 

StictxhlronoMS sp. ..-.- 

Tanytarsus sp. ..._---,. -1---- 

S.F. DiaatsinM 

Hmodiaatia sp, ._---._,-.----. 



Tablt Al-1: Jackfish Bay Bnttaic Data for 1969 (dmiity ptr 0.03 Ktcr %^.\ 

STATION I H8 H9 II 12 13 14 15 li 17 IB 19 Jl J2 iZ H 
SPECIES Bio-Coll. I 330 331 332 333 334 335 ZZh 337 338 339 340 341 342 343 344 



Potthaitii sp. 

Prodiansa sp. 

Protanypus sp. 
S.F. Orthocladiinae 

Cricotopus sp. 

Eullefferiella ip. 

HrterDtrlssodadius sp. 

PariKtriocnnus sp. 
S,F. Tanypodinat 

Ablatesiyia sp. 

Procladius sp. 

ThitflManniiyia coapltx 
F, Ceratopoqoflidae 

Bezzia coiplex 

P. raiLUSCA 
0. Sastropoda 

sp.indtt. 
F. Hydrobiidae 

Amicola liMsa 

lUrstonia dectpta 
F. Lyvticidat 

LyMifa sp. 
F. Physidat 

Physi gyrina 

Phyu ip. 
F. Planorbiidai 

Syraulus parvtit 

HelisoM trivolvis 

Prownetus cxacuous 
F. Valvatidae 

Valvati linctri 

V. tricarinata 
CI. Bivalvia 
F. Sphaeriidai 

Pisidiiu sp. 

Sphatrius ip. 



TOTAL UNBER OF ORfiANISRS 10 43 90 33 37 17 32 3 3 8 32 172 30 7 28 

TOTAL MUNBER OF TAIA t 436545722234523 

SHAIMM-NEIIIEIt DIVERSITY t 1.13 1.29 2.11 1.66 0.78 1.44 1.34 0.92 0.92 0.95 0.74 1.05 2.19 0.39 1.36 

EVEMCSS t 0.92 0.54 0.82 0.72 0.39 0.62 0.55 0.92 0.92 0.95 0.47 0.53 0.94 0.59 0.B6 

RICHKESS t 1.3 1.06 1.2B 1.13 0.83 1.41 1.73 0.91 0.91 0.48 O.SB 0.58 1.18 0.51 0.6 



t - iHature tubificldat Hith or tiitbout hair tetat Htrc added to Tubifex tubifti 
and Lianodrilus hoffuisteri respectivily. 



Table Al-1: Jiclifish Bay Benthic Data for 1969 (density per 0.05 teter sq.) 

STATION f JS Ji J7 J6 Kl K2 f.Z K4 KS LI L2 L3 L4 HI 

SPECIES Bio-Coll, t 34J 346 347 34B 349 3S0 351 352 353 354 355 356 357 35B 

P. COELENTERATfl Hydra tp. 

P. tCHATQDA sp.indet. - 

P. NENERTEA 

Prostoia rubrut -,-----,-___.. 

P. PLATYHELHIMTHES 

CI. Turbeltarla sp.indet. ._-_---__...__ 

P. ANNELIDA 
CI. Oligochaeta 

F. Enchytraeidae sp.indet. -------------- 

F. Elossoscolecidae 

Sparganophilus sp. --.---.-----.- 

F. Naididae 

Arcteonais loundi ....-._-____-- 

Mais barbata ------_--.---- 

Ophidoitais serpentina -..--.--_----. 

Slavina appendiculata -------------- 

Specaria josinae -.--.----.---- 

Stylaria lacustrif ---.._----..-- 

Uncinais uncinata ..--.-..-.-.-- 

F. Tubilicidae 

Aulodrilus awricanus _..,.-.-..-.-- 

LiModrilus cUparedianus -------------- 

L. hotfitisteri .... 1 - . - H 1 ... 3 

L. udektiianus __---...-._... 

llyodrilus teipletoni -- .-- 

Potuothrii bcdoti ...----------- 

Hhyacodrilus iontana 1---9-5 1B36-4-41 

Spiroiptria f*ro» ------1--.--.. 

Tubifii ignotin -..-----j.-.-l 

T. fcetsliri awricanus ....-_...--.-- 

T. tubilei 1 - - - I - - 3 62 

Iwature «ith hair 1----2-25412-33 

Inature ■itbout hair _._--i--_.-.-i 

F. Lubriculidae 

Stylodrilus htringianui -----1413 14 1--1 
CI. Hirudinea 

F. Eropobdellidat 

Dina parv* .-...-.- 

F. GlosiipNmiidae 

Slostipbonia coaplaiuta -.-.._-.--.--- 

Hilabdilla stagnalis _..._--.-.--.- 

F. Piicicolidae 

Piicicola sp. .-.----. 

P. ARTIKflPOH 
CI. Crustacea 
O.Isopoda 
F, AsffUidat 

Istllus racovitiai ,_....-.------ 



Tibli Al-1: Jackfiih iij Btnthic Data for 1969 (dtntity per O.OS wttr iq.) 

STATION • J3 )h J7 J8 Kl U K3 U KS LI L2 L3 L4 ni 
SPECIES Bio-Call, t 34S 3U 347 348 349 330 351 352 353 3)4 35S 356 3S7 358 



Lirceus lincatut -_.____-__.-._ 

0, Aiphipoda 
F. Haustoriidae 

Pontoporeia hoyi 19 13 10 16 4 6 7 30 5 U 14 10 27 11 
F. Eaouridae 

Eaaaarut sp. _.,.,,_.--._.- 

Cranjonyx sp. _-..-_____-__. 

F. Talitridae 

Hyalella aiteca _--.-_-- 

F. flysidacta 

nysis relicta 2- 2----1- 

Cl. Arachnida 

Acarina sp.indet -------------- 

CI. Insecta 
0. Lepidopttra 
F. Pyralidae fp.indet. ...-----..-.-- 

0. Ephneraptera 
F. Heptageniidat 

Stenonwa tp. __----^------- 

0. Trichopttra 
F. Hydropsychidae 

Hydropfyche ip. ,_.-,--_----.- 

F, Lianephilidae 

Psychoqlypha sp. -.--..-------- 

tp.indet. (imI ■__--___------- 

F. LepidDstoutidai 

Lepidostota fp. ------- 

F. Liptoceridae 

Hyttacides sp. -...__-.------ 

0. Hniptera 

F. Corixidae fp.indet. - --.,---. 

Q. Coleoptera 
F, Sytisidae 

QreodytK sp. -------------- 

0. Oipttra 

F. Chironotidae 

Chironoaid pupai sp.indet -------------- 

S.F. Chironoeiaae 

Chironotui sp. 3.,-i--i------ 

CryptochiroflOBUS ip. _,------------ 

Deiicryptochironomis ip. _-._---------- 

Dicrotendipts sp. -.--.--__---.- 

Endochironotus sp. ..--.--.------ 

HamiKhia sp. -- .-.-_-. 

ParachironoMS sp. .-._....------ 

Piradadopclu sp. -.3 

Paratanytirsus sp. -j. ----------- 

PhaenopsKtra sp. -..-----7----- 

Polyptdilui sp. _-- 

Stictochironoius sp. -------------- 

Tanytarsus sp. -------------- 

S.F. Diaaesinae 

HoAodiutsa sp. _._.--_--. 1-12 



Tiblc Al-1: Jactfiih B«y Bcnthic Dita fsr IW (taifitv ptr O.OS Mttr tq.) 

STATION I J5 J6 J7 J8 Kl K2 IC3 K4 KS LI LZ L3 L4 111 

SPECIES Bio-Call, t 349 346 347 348 349 3M 351 352 353 354 355 35b 357 356 

Potthistii sp. ----__..._.... 

ProdiiKH sp. ------------.. 

Protuypus sp. -1----12---2-- 
S.F. Drthodidiinie 

Cncotopus sp. -....._._._... 

Eukifftfriella sp. -._ ..... 

HfterotrissocUiJius sp, --.......,,._. 

ParitetriocnMus sp. -.-------..._. 

S.F. Tanypodinu 

Ablabetayia sp, .-.---.._.-__. 

Procladius sp. ...----. 5_-___ 

Thlennanniayii coipltx .............. 

F. Ceratopogmidae 

Uiiii coaplex -...-.,....... 

P. nOLLUSCA 
0. Gastropoda 

sp.indtt. .._..-- 

F. Hydrobiidae 

Ainicola liusa _....-...._._. 

Harstonla dccepta _..--_---._.-. 
F. LyMaeidai 

Lytnaea sp. ...-.-.--.-.-. 

F, Physidat 

Phy»a gyrina - 

Physa ip. -- 

F. Planorbiidae 

Byraulus parvus _...-...-..-.. 

Htlisou trivolvis .....-.-...--. 

ProMnetus eiacuous _.._......-.._ 

F. Valvatidae 

Valvata sincera -...1_ 

V. tritarinata ... 

CI. Bivalvia 
F. Sptucriidae 

PisidiM sp. 2 - - - 1 1 3 6 - - 3 4 3 - 

Sphairiiu tp. -_-_.--.-..--- 

TOTAL NtMBER OF OREAMISRS 25 15 10 16 17 11 21 65 1B9 27 25 16 40 26 

TOTAL MIHBER DFTAIAt 63116561846378 

SHAMOHIEIICR DIVERSITY I 1.87 0.7 1.94 1.17 2.3 2.12 1.81 1.37 1.92 1.3 1.67 2.49 

EVENNESS t 0.72 0.44 - - 0.75 0.8 0.89 0.71 0.6 0.69 0.74 0.82 0.6 0.83 

RICHNESS t 1.95 0.74 - - 1.76 1.67 1.64 1.68 1.34 0.91 1.55 0.72 1.63 2.15 



t - inature tubificidat nith or nithout hair tttat Mft addid to Tubifii tubifix 
and LiModrilus hoffieistiri riiptctivtly. 



Tible Al-1: Jackfish Bay Benthic Dita for IW (dtntity ptr O.OJ tcttr iq.) 

STATION I n2 K3 114 Kl NZ 1(3 01 02 03 PI P2 P3 01 02 

SPECIES Bio-CoU. • 359 360 361 362 563 364 365 366 367 36B 369 370 371 372 

P. COELEKTERATA Hydra sp. 

P. lEMTOOA sp.indct. 

P. NEHERTEA 

Prostoii rubrui ...-.-_--_-.-- 

P. PLATYHELBIMTHE5 
CI. Turbellaria sp.indet. 

P. ANNELIDA 
CI. Oligochatta 

F. EnchytraeiiJae sp.indet. --------...--- 

F. GlossoscDlecxdae 

Sparqanophilus sp. .._--__.-_--_- 

F. Naididae 

Arcteonais loundi -.___.-...-..- 

Nais barbata .,-__._-.-..-- 

Ophidonais serpentina -..._..---.--- 

Slavina appendiculata _..--....-...- 

Specaria josinae ..-_..-...,--- 

Stylaria lacustris __.--_._.-.--- 

Uncinais uncinata ........_.-.-- 

F. Tubificidit 

Aulodrilus aiericanus .._._..,..__-. 

Liinodrilus daparedianus _..---.---.--- 

L, hoffnisteri i-.-i--------- 

L. udeketianus ---_.____------ 

Ilyodrilus tetpletmi ......,..,__.- 

Potatothrii bedoti ._____----.--- 

Rhyacodrilus wntana -2-10 7--13 3---B- 

Spirasperu feroi __-_.-._.--2-- 

Tubiftx iqnDtuf __.____------- 

T. ktssleri awricanus .-.-.--------- 

T. tubifn 2 

luature iiith hair .._..--i----53 

Itiature ■ithout hair -2 31 

F. Luabricttlidae 

Stylodrilus htrinjianus --2--5--1--45 4- 
Cl. HirudlnH 

F, Eropobdellidae 

Dina parva __.._--------- 

f. filossiphoniidae 

Glossiphoaia cotplinata --._------.--- 

Hclobdella stagnalit -.._._.--..--- 

F. Piscicolidat 

Piicicola sp. .....,-.-.---- 

P. ARTHROPOD A 
CI. Crustacea 
D.Isopoda 
F. Asellidac 

AmUus racovitiai __-.-. --J---2- 



Tiblt Al-1: Jackfisb B<y Bnthic D«U for m9 (dfiiiity ptr 0.05 wttr sq.) 

STATION t m n M Ml N2 H3 01 02 03 PI P2 P3 01 02 

SPECIES Bio-Coll. • 359 360 361 362 363 364 365 366 367 368 369 370 371 372 



Lirctus linNtus ------- ...-j.. 

0. Aaphipoda' 
F. Hustoriidu 

PontDporeia hoyi IB 16 S 26 19 5 33 19 22 38 6 29 15 36 

F, Baiuridu 

Siaurus sp. -.-!---. ------ 

Crinqonyi sp. .-->--.-_.---. 

F. TtUtridu 

Hyilella izttci -----2. 5-- 

F. nysidacu 

Hysis relitti ----1-------.. 

CI. Araclmidi 

Acarina sp.indet -------------- 

CI. Insfcta 
0. Lepidoptera 
F. PyriliiJ« sp.indtt. ---..------_-- 

0. Epheieroptera 
F. Heptaqmiidtt 

Stenonna sp. _---.---.----_ 

0. Trichoptcra 
F. Hydropsychidat 

Hydropsyche sp. «-.-_--_--.-__ 

F. LiMcphilidat 

Psychoqlypha sp. _.---------i-. 

tp.indit. (in) _...-----l---- 

F. LepidostHatidu 

Lepidostou sp. __-..-.--..-.- 

F. Liptoctridae 

Hystacides sp. __------l----- 

0. Httipttra 

F. Corixidie sp.indtt. -..._--.----_- 

0. Coltopttra 

F. Dytisidai 

firtodyttt sp. «.-.-----....- 

0. Di^ttra 

F. CDirnnocidac 

Chironoaid pupae sp.indet -------------- 

S.F. Chironotinae 

ChironoMis ip. _--13-------16 

Cryptocttironows tp. _----------i-- 

SeiicryptKhironowii sp. --.-«--------- 

Dicrotendipes sp. --.---.-_.---- 

Efldochironows ip. *" 

Hamischia sp. -------------- 

Parachironoaus sp. -------------- 

ParadadopclM sp. --.--_-. 

Paratanytarsus sp. ----- 

PhawopsKtra sp. ,-----------5- 

Polypwtilin sp. --------3----- 

StictochironoMS sp. ------ 

Tanytarsus sp. ---!-- 

S.F. DiaMtioae 

HoflodiaMsa sp. --.-----2----- 



Tablt Al-1: Jickfich lay Btnthic Ditt for 19i9 (dtntity per O.OS wttr sq.) 

STATION • 112 H3 nt Nl N2 N3 01 02 03 PI P2 P3 01 02 
SPECIES Bio-Coll. I 339 340 361 342 343 364 36S 366 367 368 369 370 371 372 



Potthastii fp. _.-.__.-..--. 

Prodiaaesa sp. ._.__..-..--. 

Protanypui tp. -i._--.--i--j 

S.F. Orthocladiinae 

Qricotopus sp. .-...-...---- 

Eukicfftriilla sp. ____._.,----. 

HeUrDtri&iocladiuf ip. --j-.-.-j-.-i 

P*r»*ttriocneius sp. ..-.-------.- 

SiF. Tanypodinae 

Ablabesiyia sp. .-______.._.- 

Prodadius sp. ..-__--. i - - 5 4 

Thlennanniiyia cnplri ------------- 

F. Ceratopogonidie 

Bezzii coiplcx --.---.----j- 

P. NOLLUSCA 
0. Gastropoda 

sp.indet. _._.----.---- 

F. Hydrobiidae 

Atnicola liKsa -.--_.-.----- 

Harstonia dKipti »..--.-----.- 

F. Lyinatidat 

Lytnata sp. ....._.-.._.- 

F. Physidat 

Physa gyrina _.._.,..----- 

Physa sp. ------------- 

F. Planorbiidae 

Gyraulus parvus _...-..-._--- 

Helisou trivolvii ------------- 

Priwwetus tiacuous -._.- 

F. Valvatidac 

Valvati sincra ..-.---.--. 11 



V. tricannata _---__---- 

CI. Bivalvia 
F. Sphatrlidae 

Piiidiui sp. ---7-31-72 



Sphairim ip. 



TOTAL WMER OF DR6ANISMS 19 23 17 4S 31 li 34 33 46 42 6 96 32 48 

TOTAL MUKKR OF TftIA t 2 4 3 3 5 4 2 3 10 4 1 11 12 4 

StMMION-NEIlO DIVERSITY t 0.3 1.09 1.4 1.6 1.56 1.91 0.19 1.14 2.46 0.6 2.16 3.14 1.14 

EVENNESS t 0.3 0.34 0.88 0.69 0.67 0,93 0.19 0.72 0.74 0.3 - 0.62 0.B7 0.57 

RICHNESS 1 0.34 0.96 0.71 1.05 1.16 1.11 0.2B 0.37 2.33 O.B - 2.19 2.78 0.77 



t - iMaturt tubificidai itith or iiithout hair itUa wri addtd to Tubifii tub! fix 
and Litnodrilus boffwisttri rnpflctivily. 



Tabli A1>1: Jickfish Siy Benthic Data for l?i9 (dtiiiity ptr 0.05 Mter iq.) 



STATION I g3 04 Rl R2 R3 SI S2 53 
SPECIES Bio-Coll. I 373 374 375 374 377 378 379 360 



P. COELEKTERATfl Hydra sp. 

P. HEUATOM ip.indet. 

P. ttEHERTEA 

ProstoM rubrui ---._... 

P. PIATYHELHIHTHES 

CI. Turbtllaria sp.indet. -._--... 

P. ANNELIDA 
CI. Oliqochatta 

F. Enchytraeidae sp.indet. -------- 

F. Elossncoltcidif 

Sp«rganophilus sp. ....... i 

F. Naididat 

Arctronais loaondi _----._. 

Nais bartuta _----.._ 

Dphidonais serptntin* -_--_._. 

Slavina appcndiculata .-.-___. 

Sptcaria jotinat ,,_,.-._ 

StyUria lacustris .._-._.- 

Uncinais uncinata .--..... 

F, Tubificidat 

Aulodrilus aiericanus -------- 

LiModriius dapartdianus --.--..- 

L. hoffHiittri -.-.--_- 

L. udtkHianui - - - - -- j 

Ilyodrilus tttplitoAi .-..,.-. 

PotaMthrix btdoti -------- 

Rbyacodriluf Mntana 271----- 

Spirospcru ftroi -----3-3 

Tybifti ifnotut _--__--- 

T. ktitliri aMricaniis -------- 

T. tubiffx - . 1 - . 2 - - 

Iwaturt Mith hair --1-2--- 

iMaturt ititlMMit hair -.------ 

F. Luabriculidae 

Stylodrilui btrinfianus - - - - 1 23 20 11 
CI. Hirudinta 

F. Eropobdillidat 

Dina parva ..------- 

F. Glosiiphoniidat 

Bloiiiphonia coaplaitata .-..-... 

HelobdtUa itagnalis ---..--- 

F. Pitcicolidac 

PifcicoU ff. -------l 

P. ARTHROPODA 
CI. Crustacea 
O.Isopoda 
F. AsfUidat 

AuUuf racovitzai - - • - 13 30 1 - 



Tiblt Al-1: Jttttish B<y Binthk Datt for 1969 (dtnsity ptr 0.05 utir sq.) 



STATION t S3 D4 Rl R2 R3 51 52 53 
SPECIES lio-ColI. • J73 374 375 376 377 37B 379 380 



Lirceus lintitus -.-.-s-. 

D. Aiphipoda 

F. Haustoriidtt 

Pontoporeia hoyi 42 17 18 10 35 S4 46 U 

F. fiauandae 

Gaiurus sp. --.__g.- 

Crangonyx sp. ........ 

F. Talitndae 

Nyalella azteca __---..- 

F. Hysidacta 

Hysis relicta 44---... 

CI. Arachnida 

tearina sp.indct ,..-_--. 

CI. ln»cta 

D. Lepidoptera 

F. Pyralidaf sp.indft. 

0. Eph««eroptira 

F. Heptagtnildai 

Stenonna sp. __-..-_. 

0. Trichopttra 

F. Hydropsychidat 

Hydropsy Che sp. -----... 

F, Liwiepbilidac 

Psycbo^lypha sp. .--....- 
sp.indet. (iM) _.___-_- 

F. LepidostDutidat 

LepidostoH sp. -....,__ 

F. LtptKeridae 

Hystacidts sp. ---_-.-- 

0. Htaiptira 

F. Corixidac sp.indct. ____.,__ 

0. Colcopt^ra 

F. Sytisidai 

Drndytes tp. ..._.._. 

0. Diptera 

F. ChirMMidae 

Chironoaid pupat tp.indtl ---...-. 

S.F. Chironoiinac 

Chironotus sp. -12-2--- 

CryptKhiroBOiW ip. -.-.-... 

DHicryptochirnnQMis tp. -------- 

Dicrotindlpts sp. .-_,.--- 

Endochironotus sp. -------- 

Hamtschia sp. _--_---_ 

Pirtcfcirwioius sp. __-_--- 1 

Paradadopelu sp. -_--_-2- 

Paratanytarsas sp. --...--- 

PhamopSKtra tp. --..j..- 

Polypedilui sp. --_,.--- 

StictKlvironous sp. --,_--.- 

TanyUrsus sp. ------- 17 

S.F. Diattslnat 

HonDdiiMsa sp. ---..-.- 



Tiblt Al-lt Jackfith Bay Imthit UU for IW tdtniity ptr 0.09 ntir sq.) 



STATION t 93 04 ftl R2 n 51 52 53 

SWCIES Bio-Coll. I 373 374 375 376 377 378 37? 380 

Potthistia sp. _-.__... 

ProdnMsa sp. _..___.. 

Protanypus tp. _..___. 3 

S.F. Orthocladiinae 

Cricotopu5 sp. ---.-_.. 

Eukiffteritlla sp. .____... 

Htterotrissocladius sp. - - - 1 - 2 - 3 

ParatttriocnHus sp. --_-__.. 
S.F. Tanypodinat 

Ablabesiyia sp. _-_----. 

Prodadius sp. .._._. 12 

Thicnecanniiyia coipltx -.-.---. 
F. Ciratopoqoflidac 

Btzzia coaplfi _-.---.- 

P. HOLLUSCA 

0. Bastropoda 

sp.indet. __..--.. 

F. Hydrobiidae 

Anicola litosa _-___.__ 

Rarstonia dtctpta -------- 

F. Lywiaiidae 

LyMaia sp. __--_--- 

F. Physidat 

Physa gyrina -,_->... 

Physa sp. -------- 

F. PUnorbiidat 

Syraulus parvus -------- 

HilisoM trivolvis --.--..- 

Proainttus exacuous _,_._._. 

F. Valvatidat 

Valvata sinctra _-----!- 

V. tricarinata -------- 

CI. Bivalvia 

F. Sphatriidat 

Pisidiu sp. -.--.-.-- 

Sphatriut sp. _-,_-__. 



TOTAL MRIBCK OF ORfiAMISKS 48 29 23 11 M 127 72 » 

TOTAL NUMBER OF TAIA t 3 4 4 2 6 8 7 10 

SHAMOtt-NEINER DIVERSITY t O.U l.U 1.09 0.44 1.47 2.21 1.41 2.i7 

EVENNESS t 0.42 0,73 O.M 0.44 0.S7 0.74 0.3 0.8 

RIDMESS I 0.32 0.89 0.96 0.42 1.23 1.43 1.4 2.27 



t - iHaturt tubiflcidM iiith or aithout hair sitae wre addtd to Tublfix tublftn 
and LiModriUs hoffnistiri rMpntivily. 



Tibli Al-2: Jackfish Bay Brnthic DiU For 1?75 (dtnsitv ptr 0.03 Hter sq. 



STATION t 


1 


2 


3 


4 


5 


b 


7 


B 


1 


10 


11 


12 


13 


14 


Bio-Coll, t 


76 


77 


78 


79 


BO 


81 


82 


83 


64 


85 


U 


87 


B8 


89 



SPECIES 

P. COELENTEMTA Hydra sp. 

P. NEBATDOA sp.iiMJtt. 

P. NEHERTEA 

Prostou rubrui ------. --._._j 

P. PlflTYHELNINTHES 
CI. Turbellaria tp.indet. ----...--._... 

P. MKLIDA 
CI. Ollgochacta 

F. Enchytracidae sp.lndet. -.--.--._-_.._ 
F. GlossncolKidif 

Sparganophilut sp. --.._.-_..__.. 
F. Naididat 

Arctronai* loundi .__.-...._.._. 

Mail barbaU -.-..-...__... 

Ophidonais sfrpmtina -.--.......j_. 

Slavina appendiculata -..--..__..._. 

Sptcaria josinai __..._ ._. 

Stylaria lacustrii _......_,..... 

IMcinaii uncinata -.-.-....-.... 
F. Tubificidae 

Aulodrilus awricanus --.--__....... 

Lianodrilut daparcdianus 

L. hoffMiitfri ----4 32 3 13-2---- 

L. udeknianus -..-•_......... 

Ilyodrilus tnplttoni 

Potaaothrii bcdoti ---.._..__..,. 

Rtiyacodrilui tontana ..-..-..._.... 

Spiroiptrta firox .....j.. 

Tubifti ignotttf ------t-u.^?.-- 

T. kntltri afttricatttif -.__-_-_...... 

I. tubifti ---1-6-5 45 5---- 

Iwaturt Nith hair - - 15 - 384 32 6 UO 47 32 960 2 

iMaturt without hair - - - - 17 10 4 - 5 1 47 - - - 
F. Liubriculidat 

StylDdrilus heringiamit 105 10 - 45 1 - 1 2 19 

CI. Ninidinta 
F. EropobdtllidM 

Bina parva --.... ___ 

F. Gloifiphaniidae 

SlMfiphonia coiplanata ------_.-..-.. 

Htlobdilla itagnalis 

F. Piicicolidat 

Pitcicola sp. --.__......_.. 

P. MTHROPOOA 
CI. Cruftacea 
O.lfopoda 
F, AstUidat 

Attllui racovitzai -.-.-i3-.._-.i.. 



Tabic Al-2: Jackfish Bay Bnthic Data For 1973 (dnsity ^ 0.09 Mtcr sq.) 

STATIM t 1 2 3 4 3 t 7 B f 10 11 12 13 14 

SftClES BiD-Call. I 76 77 78 79 SO Bl 82 83 B4 83 86 87 66 B9 



Lirctui lineatus -------_____.. 

0. tophi poda 
F. Haustoridae 

Pontoporeia hoyi ----.---__.., j 

F. Baiundat 

GiHarui sp. -.------..-_.- 

Crangonyx tp. _,__-_.__._... 

F. Talitridar 

Hyaldla a:tKa - 

F. Rysidacca 

Pty$i* relicta ----..---_-.._ 

CI. Aractmida 

Acirina sp.indet --.----_-__._.. 

CI. Inucta 
0. Lcpidopttra 

F. Pyralidae sp.indet. -,--.--._.._.. 

0. EphtMroptera 
F. Hfptagfniidae 

Stcnonna ip. _■--.--.._..._ 

0. Trichopttra 
F. Hydropfychidae 

Hydropsyctw ip. -.--..-.__.__- 

F. Uaniphilidar 

Psyclwqlypha sp. -.-.--- 

sp.indtt. liM) -------------- 

F. LepidottOHtidae 

LepidostoH sp. ----- --.. 

F. Lcptoccridae 

Bystacidts sp. -------------- 

0. Httipttra 

F. Corixidaff sp.indet. ----.------7.- 

0. Coleopttra 

F. Dytitidat 

Oreodytts sp. ---_-------_--- 

0. Dipttra 

F. ChironnidM 

Chironoiid (mpat tp.lndct. -----j --. 

S.F, CIiironMinac 

ChiroiioMS sp. -,--.---..-.--- 

Cryptochironoiiii sp. -------------- 

BMicryptKhironoMS sp. -------------- 

BicrotMdlpes sp. -------------- 

EndochiroAMas sp. .---.--------- 

Hamischia tp. _.-----.- 

Parachironowts sp. ------ 

Paracladoptlia sp. «_--_--------- 

Nratanytirsus sp. .-.-- ---- 

Phifflopstctra sp. -._-_ 

PolypMlilui sp, ----.----I---3- 

StictKhiroooius sp. ------ 

TanytarsflS sp. -------------- 

S.F. DluffsiiMt 

NonodlMMsa sp, ..->_-_------l 



libit Al-3: JackfUh Bay Btnthic Dati For 1973 (Htntity ptr 0.03 tettr sq.) 

STATIMI 1 2 3 4 S 6 7 B f 10 11 12 13 14 
SPECIES lio-CoU. • 7i 77 78 79 80 81 82 B3 B4 B3 B6 B7 88 89 



Potth4itii ip. - - - - - 

Prodiuisi sp. . . - . - 

Protanypus sp. . - . . - 

S.F, OrthocUdiinae 

CricDtopus sp. _ _ . _ _ 

EtiliitfftrielU sp. _ _ . - . 

Heterotrlssodadius sp. . - . . - 

ParaietriocnMus sp. . . . _ _ 

S.F. Tanypodinae 

Ablabtsayia sp. , _ - . - 

Procladius sp. 1 - - - 13 

Thieneaanniiyia coipltx _ . - . - 

F. Ceratopogonldae 

Bezzia cnpltx _ - . - - 

P. nOLLUSCA 

0. Gastropoda 

sp.indet. _ _ _ - - 

F. Hydrobiidae 

Ainicola liiosa _ _ - - _ 

Harstonia dectpta - - - - - 

F. Lytnaeidie 

Lytnata sp. _ . . , . 

F. Physidat 

Physa gyrina - - - - - 

Physa sp. _ . - . . 

F. Planorbiidae 

Byrittlus parvus _ . . - _ 

Helisou trivolvis . - _ - - 

Promctus exacuous . . _ _ _ 

F. Valvatidat 

Valvata sinccra 

V. tricarinaU - . - . - 
CI. Bivalvia 

F. SpliMriidM 

PitidiiM tp. . . . - - 

Sphairiiii sp. - , - - - 



TOTN. MMER OF Oit6ANISRS 1 9 IS 1 418 203 29 128 138 41 1033 12 7 21 

TOTAL NUKBEK OF TAIA I 10 113 7 4 2 3 3 4 3 3 3 

SHANMM-KIIER BIVERSm t 0.48 1.B8 1.97 0.47 1.9 0.34 0.33 1.78 1.36 1.01 

EVENNESS t _ - . . 0.31 0.47 0.98 0.47 0.64 0.34 0.27 O.H 0.98 0.44 

RICHNESS t - - - - 0.33 1.13 0.89 0.21 0.79 0.54 0.43 1.61 1.03 1.28 



t - iMature tubificidat nith or Hithout hair sttai Mrt addid to Tubiftx tubifn 

titd Liinodrilus hoffotisttri rfsptctivtly. 
*' - ^litativt saiplff 



;h Bay Benthic 


Data F 


or 19: 


^5 (density per 0.05 teter fq.) 




STATIQM t 


15 


16 


17* 18 19 20 21 22 


23 


Bio-Coll. 1 


90 


91 


92* 93 94 95 9i 97 


98 



24 23 26 27 28 29 
SPECIES Bio-Coll. I 90 91 92* 93 94 95 9i 97 98 99 100 101 102 103 104 



P. COELEKTEMTA Hydra sp. 

P. NEflATOOA ip.indct. 11- 

P. HEHERTEA 

Prostou rubrui ---.-_._..._._. 

P, PLATYHELHINTHES 

CI. Turbtllaria sp.indet. .-.. 

P. ANNELIDA 
CI. Oh;ochaeta 

F. Enchytraeidae sp.ifldft. -------._..--__ 

F. Glossoscolecidae 

Sparganophilus tp. _-.._._........ 

F. Maididat 

Arctfoflais lOModi --------.....-. 

Xait barbata -____,_..-.._,. 

Ophidonais serpentina ._..---..__.,._ 

Slavina appmdicuUta __-_ 

Specaria joiinae .,..-.....-_•__ 

Stylaria lacuttrit -_._-_-_....._- 

Uncinais uncinata ---._.-_..__--- 

F. Tubificidac 

Aulodrilut aiericanus ------_-.-___-. 

Litnodrilut daparedianui --------------- 

L. hoffMisteri 1-2-1- 

L. udekHianus -.---.------.-- 

Ilyodriliis teepletoni --.----..-.-.-_ 

Potaiothrii bedoti --------------- 

Rhyacodrilitt eontana -29-1--137--12 13 1- 

Spirotptru feroi -..-_-.. .-3--.. 

Tubifix ignotas .__--------.-.. 

T. kcsderi awricmas -_-----.--.---- 

T. tubitcx ._-.-...--.-... 

iMature Nith hair _3..-..j-----.- 

luaturt eithout hair ..-- t--l-- 

F. LiMbriculidie 

Stylodrilui hcringianw - 4 1 3 4 10 7 36 - 3 17 - 2 48 24 
CI. Hinidinea 

F. Eropobdcllidaf 

Dina p^m ----- 

F. BlOMiphoniidae 

61o«tiphoflia CMplanata ----- j_--. 

NtlobdelU itajnalii --. 

F. PitcicolidM 

Piuicola tf' --------------- 

P. AftTHROPOBA 
CI. Crustacea 
O.ltopoda 
F. Asellidae 

ftiellM rKMit2ai -.2----7--1---- 



Tablt Al-2: Jackfiih B«y Btnthic DiU For 1975 Identity per O.OS itter iq.) 

STATION • IS U 17* Ig 19 20 21 22 23 24 25 26 27 28 29 
SPECIES Bio-Coll. I 90 91 9r 93 94 93 96 97 98 99 100 101 102 103 104 

Lirccus lineituc _--.___.-.-.-.__ 

0. Atphipoda 
F, Haustoridae 

Pofltoporeia hoyi 1 14 - 1 15 5 9 7 7 J 32 5 3 i 2 

F. 6a*earidae 

Eauarus sp. .-.....-i...,-- 

Crangonyx sp. 

F, Talitridae 

Hyalella aiteca ...._..-...-... 
F. Nysidacea 

ttysis relicti _-._.._.--_..._ 

CI. Arachniila 

Acarina tp.iadct __.--_i-..i-... 
CI. Insecta 
D. Lepidoptera 

F. Pyralidae sp.indet. _---_._-----.-- 
D. Epheteroptera 
F. Heptageniidae 

Stenoneia $p. - 

0. Triciwptera 
F, Hydropiychidae 

Hydropsyche ip. ■.-..-____.---- 

F. Lianephllidae 

Ptychoqlyplu sp. _-_._.__------- 

tp.indet. tiM) _._.___._,_._._ 

F. LepidDttotatidae 

Lcpidostou tp. _._..-_-..----- 
F. LeptKeridae 

Nystacides ip. _-.-...-..._-.- 

0. HMiptera 

F. Corixidae tp.indet. ._...._,._----. 
0. Coleoptera 
F. Dytisidie 

Oreodytw sp. ...__,__------- 

0. Oiptcra 

F. Chironoaidae 

Chironoaid pupae tp.indet. ---.---------i- 

S.F. Chironoeinae 

ChironoMii ip. ___------------ 

Cryptocbironowit tp. -.---. 1-------1 

ONicryptochironDMit tp. --.-.- 

Bicrotendipet tp. --------------- 

EndochironoMt tp. --------------- 

Hamitchia tp. -------i- ------ 

ParachironoMit tp. ---.-_-.------- 

ParadadopelH tp. ------------4.- 

Parattnytarsut tp. --------------- 

Phaenoptectri tp. --------------- 

Polypedilua sp. 12 - i 1 - - 1 - 7 

StictochiroMNUt tp. ------- 

Tanytartos tp. ------ _-- 

S.F. Diawfinae 

HonodiaMta tp. -------2--1--8- 



Tablt Al-2: Jackfish Bay Benthic Data For 1975 (dtntity ptr 0.05 ittrr iq.) 

STATIDM I 13 16 ir 18 H 20 2i 22 23 24 25 26 27 2fl 29 

SPECIES BiO'Coll. • 90 91 92* 93 94 95 96 97 98 99 100 101 102 103 104 

Potthastia sp. ------_-_...... 

Prodiaieia sp. ------........_ 

Protanypus sp. _---.. j.. 

S.F. Orthocladiinae 

CriCDtopus sp. ---___. .._ 

EukieffcritUa sp. 

Heterotrissocladiui sp. ------ lO ------62 

ParaHtriscRHus sp. ---------_..-.- 

S.F. Tanypodinae 

Ablabesiyia sp. --.--..-.-__... 

Prodadius sp. .-...-...,_..;. 

Thiennanniiyia coipltx -- .__._. 

F. Ctratopogonidat 

Beziia cHplei ------.-..-__.. 

P. NOILUSCA 
0, Bastropoda 

sp.indct. -.-..-.----__.. 
F. Hydroblidae 

tanicola liMsa --.------.-._.. 

flaritonia dtctpta ----------_..__ 

F. Lyanaeidae 

Lywiaea sp. ---.-..1....... 

F. Physidae 

Physa gyrina ----...--.___.. 

Physa ip. -_1, -_.,..--__. 

F. Planorbiidae 

Syraulus parvus --1---2-----1-- 

ttclisni tnvolvis --____...-_..._ 

Prwenttus ei«uouf ---...-.....__- 

F. Valvatidu 

Valvata sincrra 1--161-2-2--3-- 

V. tricariaata -._ __.._. 

CI. Bivalvia 

F. Sphatriidae 

Pisidiui sp. ---113-3-2-156J 

Sphacriiu sp. _-- l._.._. 

5 7 26 19 43 63 17 IS 36 20 35 78 39 

4 5 4 4 B 10 3 6 7 4 11 9 6 

- 2.13 1.34 1.64 2.49 2.16 1.78 2.42 1.62 1.49 2.B7 1.94 1.74 

1 0.73 - 0.92 0.77 0.B2 0.B3 0.66 0.76 0.93 0.38 0.75 0.83 0.61 0.67 

1.44 0.77 - 2.06 0.92 1.02 1.86 2.17 1.41 1.85 1.49 1 2.B1 1.84 1.36 



TOTAL MUUER OF OitBAMISHS 


2 


30 


TOTAL NUMBER OF TAM t 


2 


4 


SHMMOIHIEINEI) DIVERSITY t 


1 


1.31 


EVENMESS t 


1 


0.73 


RICHNESS t 


1.44 


0.77 



I ' iHature tubificidat vith or itittout hair ittti ittri addtd to Tubifti tubifti 

and Linodrilus hoffMistiri mptctivtly. 
* - qualititivi saaplt 



Tabli Al-2: Jickfish Bay Benttiic Data For 1975 (density per 0.05 itter sq.} 

STATION t 30 31 32 33 34 35 36 37 3B 3r 40 41 42 43 
^CIES Bio-Coll, t 105 1% 107 lOB 109 110 HI 112 113 114* 113 Hi 117 118 



P. CQELEMTERATA Hydra sp. - 

P. NEnATOM sp.iDdet. 

P. NEmRTEA 

ProstoM rubrui .-..--..-..--. 

P. PLATYHELfllKTHES 

CI. Turbellaria sp.indet. . i-. .__-.____- 

P. ANNELIDA 
CI. Dliqochaeta 

F. Enchytraeidae sp.indet. -------------- 

F. Blossoscolecidae 

Sparqanophilus sp. -.-----.--.--- 

F. Naididu 

Arcteonais lotondi - --- 

Nait barbatJ -..__-_-_---__ 

Ophidonals serpentini - 

Slavina ippendiculata .-----.---.--- 

Sptcarii josinat -------------- 

Stylaria lacustris ..-----.---.-- 

Uncinais uncinata _--.----..-.-- 

F. Tubificidae 

Aulodriluf awricanut ...----------- 

LiModrilut claparediinus -------------- 

L. hoffieisteri --3---1---B7 27 1 

L. udekNianus _-- ..- 

Uyodrilus teipletoni _-____--. -3-5. 

Potawthrix btdotl ---- -,-- 

Rhyacodrilus eontana U 11 -4-- 11 ---7--- 

Spirotperia ftrox -..2----I----- 

Tubifti ignotui ------------ 12- 

T. ktHleri tMricaiiuf _-,----------- 

T. tubifM 60 24 11- 

ItHture iith hair 22 162n- 

iMitun MthOBt tair 1 - - - 8 4 109 - 

F. Liubriculidae 

Stylodrlks beringiaitM 3 2 72 107 13 1 - 29 25 3 1 - 16 91 

CI. Hirudinei 

F. ErDpobdellidit 

Dina par»a .--.-------.-- 

F. 61o«fiplioniidac 

Glofiiptonia coiplanata -.j----------- 

Hilabiltlla ttagnalii -------------- 

F. Piscicolidae 

PiKicoli sp. __-------.---- 

P. ARTHROPODA 
CI. Crustacea 
Q.Iiopoda 
F. Asillidac 

AmMm racovitiai ---j---------- 



Table fll-2i Jackfish Bay Betithie Ditt For I?73 {detifity ptr O.OS Mtir sq.) 

STATION • 30 31 32 33 M 35 U 37 38 3^ 40 41 42 43 
SPECIES Bio-Coll. I 105 106 107 108 lOS 110 111 112 113 114" 115 lU 117 118 

Lirceus lintitui -_-__-....___. 

D. Aiphipoda 
F. Haustoridae 

Pontoporeia hoyi 22-21-33------ 

F. 6aHaridae 

EiMarus sp. .........j.... 

Crangonyx sp. __-___-..-,... 

F. Talltridae 

Hyalella iztKa -- ._,.- 

F. nysidacea 

Hyiis relicta .,.....-.,.-.. 

CI. Arachnida 

Acarina sp.indft .-_ ._- 

CI. In»cta 
D. Ltpidoptera 

F. Pyrahdae sp.indet. -.-.-....__._. 

0. EphHeroptera 
F. Heptageniidae 

Sttnoneia sp. -._._._..._._. 

0. Trichoptera 
F. Hydropsychidae 

Hydropsyche sp. 

F. Liwephilidar 

Psychoglypha ip. ._-___-..--... 

sp.indet. (ih) -.___-_....-.- 

F, Lepidostoutidat 

Lepidostoaa sp. .-.,,---.-,_-. 

F. Lcptociridae 

Hystacides sp. ___-_-.-.--.__ 

D. Hniptera 

F. Corixidif sp.indtt. _--..._...__._ 

0. Coleoptera 

F. Dytitidae 

DreodytK ip. __..-.....-..-- 

0. Diptera 

F. Chironotidae 

Cbironoiid pup« sp.indtt. --2----11----- 

S.F. Chironotinac 

Chiroflonis sp. _._____. .-1.-. 

Cryptocliironows sp. _-_______._--- 

DnicrYptochironoius sp. -------------- 

Oicrottndipts sp. ------ 

EndochironoMS sp. -_--_.-----.-. 

Hamischia sp. --- 

ParachiroBowis sp. _-.--. 

PtncUdoptlu sp. _-_i..----i--- 

Paratanytirsus sp. -------------- 

Phitnopsfctra sp. ----- 

PolyptdilM sp. .1_2----1-1--- 

Stictochironoius sp. .._.___.------ 

Tanytarsus sp. ----- ..-- 

S.F. DiiMiinae 

Nonodiutsi tp. _,_---_--. --1- 



Tabli Al-2: Jackfish Bay Btnthic Data For }?75 (density per 0.03 Kter tq.) 

STATIW t 30 31 32 33 34 35 S4 37 38 39* M 41 42 43 
SPECIES Bio-Coll. I lOS m 107 108 109 110 111 112 113 114* 115 lU 117 118 

Potthastia sp. -.---____.___._ 

Prodiawsa sp. --i-___.....-_ 

Protanypus sp. --i-.j. _-_--__ 

S.F. Drthodadiinat 

Cricotopus sp. ._.,......____ 

Eukieffericlla tp. -------------- 

HeterotrisiodadiM sp. 4-. -..4 

ParaittriKHHus sp. _-.---..---..- 

S.F. Tanypodinae 

Ablabeuyia sp. ---_-----_-.-- 

Prodadius sp. -113--2---61-3 

Thiemunniiyia coipltx -------------- 

F. Ctratopoqonidae 

Bsiiia cDiplex ._--_.-.-._-_. 

P. nOLLUSCA 
0. Gastropoda 

sp.indet. _.__---.------ 

F. Hydrobiidae 

Asnicola linsa -.---_-...-...- 

narttonia decepta -_---_-..----- 

F. Lymacidae 

Lymaea sp. ..---- -- 

F. Physidae 

Physa gyrina -.- .,_- 

Phyta ip. _--__------_-- 

F. PlaAorbiidat 

Gyrauliif parvus ....-----.-_-- 

ttelisoM trivolvis -------------- 

Prnmetus ixacuous -------------- 

F. Valvatldit 

Valvata sincera i|. .,_-----_-- 

V. tricarioata -------------- 

CI. BivaUia 

F. Sphaeriidii 

Pisidiui sp. 4 5 - - - 1 1 - - - 3 - - I 

Sphaeriut tp. .__i---_------ 

TOTAL NUHBER OF DR6ANISRS 26 24 79 123 14 3 19 33 27 6 121 198 344 109 

TOTAL NUMBER Of TAIA t 981)9235332 10 363 

SHAMONHIEIIO DIVERSITY t 1.67 2.33 0.62 0.93 0.37 1.58 1.78 0.82 0.46 - 1.71 0.33 1.B6 0.64 

EVEHHESS t 0.72 0.78 0.24 0.29 0.37 1 0.77 0.52 0.29 - 0.52 0.22 0.72 0.27 

RICMKSS t 1.23 2.2 1.14 1.66 0.38 1.82 1.36 0.36 0.61 - 1.88 0.38 0.86 0.83 



t - iwature tubiflcidat Hith or Hithout hair tttat Ntn added to Tubifei tubiftx 

and Lianodrilus hoflMisteri rtspKtively. 
* - qualitativt saaple 



Table Ai-2; Jickfish tay Benthic Data For 1975 (density per 0.05 Hter $q.| 

STATION I » 45 46 47 46 49 50 SI*" 52 53 55 56 57 58 
SPECIES Bio-Coll. • 119 120 121 122 123 124 123 126*" 127 126 130 131 132 133 



P. COELENTERATA Hydra sp. 
P. HEHATODA sp.indet. 



P. NENERTEA 

Prostoia rubrui «..__-j, _._.._ 

P. PLflTYHEUlII(T«S 
CI. Turbellaria sp.indet. -.------_..-.- 

P. AMKELIOA 
CI. Oligoctiaeta 

F. Enchytraeidae sp.indet. .....__.-,__._ 

f. Blossoscolecidae 

Sparqanophjlus sp. --__-_--.--_-- 

F. Haididae 

Arctconais loeondi _-._,__.-.__._ 

ftais barbata _.....---_---- 

Dphldonais serpentina _-.__..._____. 

Slavina appendicuUta _-...-..._.-__ 

Spccaria josinae .-._.___._---- 

Stylaria lacuitris -.-___.------_ 

Uncinais uncinata _-..-_-------. 

F. Tubificidae 

Aulodrilus aMricanus -,--__-..----- 

Lianodrilus daparedianut -------------- 

L. hoflteisteri 1 - 17 1 - 57 2 - - - - 37 - - 

L. udckNiinus -_.-.-. ---3--- 

Ilyodrilus tetpletoni -.------_.--.- 

Potawthrix bedoti --,..---- 

Rhyacodrilus lontaAi .3.J---------- 

Spirosperia feroii -j. ----------- 

Tubiftx ignotas 52 ----15--- 

T. kcfileri aaericanus ---..-_-.----- 

T. tubifei - 3 34 3 - 14 1 - - - 3 23 - - 

iMature Mith hair 1 15 247 6 - 66 37 - 4 - 13 114 11 1 

iMature nithout hair -4594-47 3---5 14-- 

F. Luibriculidae 

Stylodrilus herinqianus 10 14 - 13 - 71 - - - 113 1 - - - 
CI. Hirudinta 

F. Eropobdellidae 

Dina parva _,----.------- 

F. 61os(ipbo«iidae 

GlosiiplMMiia coiplMita -_--,-_------- 

HelobdelU stagnilit -..--_-------- 

F, Piscicolidae 

Pifcicola sp. ---_.----.---- 

P. AitTHROPOOA 
CI. CruftacM 
O.Isopnla 
F. Asellidat 

AftUuf racovitiax .j-j--. ------- 



Table Al-2: Jackfiih Uy Icnthic Data For 1979 (dnsity ptr O.OS Mtir tq.) 

STATIW I « 43 « 47 4B 49 » SP 52 53 55 56 57 5B 

SPECIES BiD-Coll. I 119 120 121 122 123 124 125 126* 127 126 130 131 132 133 



LircMs lineatui ------._.__. 

D. Aapltipada 

F. Haustoridae 

Pontoporeia hoyi ---j-. .._... 

f. Eaturtdie 

Banarus sp. -_..__._..__ 

Cranqonyx sp. ----__.-.._, 

F. Talitridae 

Hyalella azteca ............ 

F. nysidacta 

llysis relicta ------._..-_ 

CI. Arachnida 

ftcarina sp.indet 

CI. Instcta 

0. Lepidoptera 

F. Pyralidae sp.indet. --_-----...- 

0. Epheuroptera 

F, HeptaQeniidae 

Stntonna sp. -.-._....._. 

0. Trkhoptera 

F, Hydropsychidae 

Hydropsyche tp. ------ 

F. Limiphilidac 

Psychoqlypha sp. ..--....-... 

sp.indet. liH) ------.---_. 

F. LepidostDMtidae 

LepldDstou sp. ----------._ 

F. Leptoctridte 

Bystacides sp. -- 

0. Hniptira 

F. Corixidae sp.indet. --_------_-_ 

0. Colesptera 

F. Dytisidae 

Oreodytes sp. -.-__.,._._- 

0. Diptera 

F. Chironoudae 

ChircMHWid papae sp.indet, -----.------ 

S.F. Chironoiinat 

ChirmiMus sp. ---3 3 

CryptKbironoNS sp. ------- 

DeeicryptochironoMS sp. - ------ 

Dicrotendipts sp. _- 

EndtKhironaws sp. -_--_--_._-_ 

HantiKllia sp. ------------ 

ParachiroAMus sp. ------------ 

ParadadopelM sp. ------------ 

Paratanytarsus sp. ------------ 

Phaenopsettra sp. _--,----.--- 

Polypedlliu sp. ^. ....... -i-- 

Stictochirooonis sp. -- 

Tanytarsus sp. _------_---- 

S.F. DiaMsinae 

nonpdiateta sp. ------------ 



Ttble Al-2: Jackfiih Bay Btnthic Data For 1973 (dtniity ptr O.OS ntcr sq.) 

STATIW I ♦* 45 4i 47 48 49 50 51* 52 53 55 56 57 58 
SPECIES Bio-Coll. I 119 120 121 122 123 124 12! 126* 127 128 130 131 132 133 

Potthastia sp. _--_-..__._.._ 

ProdiaHta sp. -.-.-l- ...._._ 

Protanyptt! sp. _----_-_....__ 

S.F. Orthodadiinat 

Cricotopus sp. -.---..-...-_,. 

Eukiefferiella sp. __._._.._,._._ 

Heterotristocladius sp. .-_----.-.-.._ 

ParaattriDcncHii sp. _.._-__.-..-._ 

S.F. Tanypodinae 

Ablalwstyia sp. .__--_-._..... 

Prodadius sp. 1 1 - 19 - 1 7 1 - - 1 13 - - 

Thiennanniiyia coiplex _-.--.-_...... 

F. Ceratopogonidie 

Beizia coaplex »._-__-_-.._.. 

P. miLUSO) 

D. Gastropoda 

sp.indit. _------.._._.. 

F. Hydrobiidat 

Amicoli liHsa _--------._-__ 

lUrstonia dccepta ..----.------- 

F. Lynaeidae 

Lytnaea sp. .._,._........ 

F. Physidat 

Physa gyrina -..._-_-..-.__. 

Phyia sp. *....-_--....- 

F. Planorfaiidat 

Gyraulus parvus _-.-___...____ 

HelisoH trivolvis _..-.._._..___ 

Prwtnttus txacuous _.--,__..._.,. 

F. Valvatldat 

Valvata sincera -------------- 

V. tricarinata _-------..---- 

CI. Bivalvia 

F. Sphaeriidai 

Pisidiui sp. .,12---------- 

Sphaeriui sp. „----__------- 



TOTAL NUMBER OF ORGANISHS 13 42 338 34 309 51 1 4 114 41 204 11 1 

TOTAL HUHKIt OFTAlAt 47390641126411 

SHAMKNI-HEINEIt DIVERSIH t 1.13 2.03 0.77 2.3 2.01 1.15 - 0.07 1.97 1.23 

EVEMESS t 0.57 0.72 0.49 0.79 - 0.7B 0.57 - - 0.07 0.74 0.61 

RICWESS I 1.17 1.61 0.34 2.01 - 0.87 0.76 - - 0.21 1.35 0.56 



t - iatature tubificidat nit)) or Mithout hair tttat mrt added to Tubifet tubifex 

and Litnodrilus hoffMisteri rtspcctively. 
* - qualitative saaple 



Table Al-2: Jacltfith Bay Benthic Data For 1973 IdmiitY per 0.05 Mter sq.) 

STATION I 5S 61 i2 63 M 6S U 69 70 71 72 73 74 75 76 

SPECIES Bio-Coll. • 134 136 137 138 139 140 141 144 145 146 147 14B 149 150 151 

P. COELEMTERATft Hydra sp. 

P. HEHATODfl sp.indet. 1 

P. HEflERTEA 

ProstoH rubrui -------..___..- 

P. PLATYH£L«INTI€S 
CI. Turbellaria ip.indft. ...... 

P. ANNELIDA 
CI. Oligochaeta 

F, Enchytraeidae tp.indet. --------------- 

F. ElossDscolecldae 

Sparoanophilut sp. ---_-_._._-,_-_ 

F. Naididae 

Arcteonais loeondi -------.-..---- 

ttais barbata -----------_-__ 

Dphidonais serpentina -------..--._-- 

Slavina appendiculata --------------- 

SpKiria josinae -_----__.__._-_ 

Stylaria lacuttris --------------- 

Uncinais uncinata --------------- 

F. Tubificidae 

Aulodrilui aeericanut -----..-------. 

Limodrilus daparedianus --------------- 

L. hoffoeistiri -14 21 l- 

L. udekciianus ---._----_----_ 

Ilyodrilus teipletoni -_--_.-_.---_-- 

Potaaothrix btdoti --___,_____---_ 

Rhyacodrilus untana - - - 2 2 - - 3 1 15 4 5 11 20 - 

Spirospcru teroi -^. --.--_.-.--- 

Tubifex ignotut .32 ------------- 

T. ketsleri aHricanut .-_-__---_----_ 

T. tubifei 5 5 3 2 4 9 1- 

iMature with hair 2099211----2 

luature aithout hair io----l---J----- 

F. Lutbricttlidae 

Stylodrilus htrinqianus -333 1B8 42 86 - 4 11 2--- --- 

CI. Hirudinea 

F. Eropobdeliidae 

Bina parva --------------- 

F. Bloiiiphoniidae 

filostiphonia coopUnita --------------- 

Hilobdella (tagoalit --------------- 

F. Pitcicolidat 

PiKicola ip. -_-..- --- 

P. ARTHROPODA 
CI. Cruftacea 
O.Uopoda 
F. Atfllidat 

AitUtn racovitzai -J4.1-1J------- 



Tablt Al-2: Jackfith Bay Btnthic Data For 197S (density per 0.05 tetir sq.) 

STftTHW I W 41 i2 63 64 6) 64 69 70 71 72 73 74 75 76 
SPECIES Bio-Call, t 134 136 137 136 139 140 141 144 143 146 147 148 149 150 ISl 

Lirceus lineatus _-----_..-_____ 

0. Atphipoda 
F. Haustoridti 

Pontoporeia twyi ----Z--l-bl--l~ 

F. Giuindat 

Eauarus tp. ._..._.__..._.. 

Crangonyx sp. ----------.._,_ 

F. Talitridae 

Nyalella azteca ----.---......- 

F. Nysidacea 

Bysis relitta l--ii-l- 

Cl. Arachnida 

•carina tp.mdtt _----.----___.. 

CI. Insecta 
0. Lcpidoptera 
F. Pyralidae sp.indet. ------.-..-____ 

0. Epheieroptera 
F. Heptageniidai 

Sttnoneta sp. _-_---___----.. 

0. Iricboptcra 
F. Hydropsychidae 

Hydropsyche tp. ------_.-__-_-- 

F. Limephilidar 

Piychoqlypha sp. ----.-----..--. 

sp.indet. (iaa) __-____---_.--_ 

F. Lepidostoiatidat 

Lepidntoaa sp. __...-_______-- 

F. Ltptoctridae 

Bystjcidw tp. ..---..-.------ 

0. Htiiptera 

F. Coriiidae sp.indet. __-..----..---- 

0. Caleoptera 
F. Dytisidae 

Oreodytes sp. _-- 

0. Diptira 
F. CttiroiiMidae 

ChirwMid pupae ip.indet. ------------i-- 

S.F, Chironoiinae 

Chironowt sp. ..-_-__.----_-- 

Cryptxhironoiut sp. .,_,,_-_.--..-- 

DteicryptochironoMS sp. --- -- 

llcrDttndipes sp. ._........----- 

EndKhironoMS tp. _...._._..----- 

HaniiKhia sp. _---_----.----- 

Parachironoiut tp. _-_---.--. 

Parad adopt lea tp. .-.-i---------- 

Paratanytarsttt sp. _------_...---- 

Phacnoptcctra sp. __..._---- 

Polyptdiliu tp. .j|. .__-------- 

SticttxhiroAOius sp. _....._- 

TanytarsBS tp. ,..._.--.-...-. 

S.F. SiiMSiftae 

ttonodiateu sp. .__-----.------ 



Ublt Al'2: Jackfiih Bay Btnthic 0»U For 197S Idtnsity ptr 0.05 teter sq.) 

STATION I it il bl 63 61 6S 66 69 70 71 72 73 74 75 76 

SPECIES Bio-Coll. I 134 136 137 130 139 140 141 144 145 146 147 14B 149 150 151 

Pottlustii sp. _--_ --.__ 

Prodiaiesa sp. _----.--_._-.__ 

Protanypus sp. ------ ----1131- 

S.F. Drthocladiinae 

Cricotopus sp. ,_-_-__----_-,- 

EukieffiriiUa sp. _--..._. 

Heterotrissodadius sp. ---------_,-_,- 

ParaMtrio:ntius sp. --_------_-..._ 

S.F. TanypDdinat 

Ablabesiyia sp. ..-__..-.._.._. 

Procladius sp. jj-11-1-------- 

Thieneunniayia cotpten -.-----------._ 

F. CtratopoqDnidai 

Bezzia coiplcx _.--..--.__--__ 

P. HOLLUSCA 
0. Bastropoda 

sp.indet. --__.-__-----.- 
F. Hydrobiidat 

tonicola liMsa -----------._-- 

Ilarstonia dKipta ,__-__--_-__.__ 
F. Lywiaeidae 

Lytnaea sp. --__.__..______ 

F, Pbysidae 

Phys* qyfiin --------------- 

Physa sp. - -- 

F. Planorbiidac 

Gyraulus parvus --_-.. -_2--~---l 

Hfllisoia trivolvis ---___.-._----- 

« 

ProiHittus eiacuous -----_----__-._ 

F. Valvatidat 

Valwata sinctra ----.-21------2 

V. tricarinata .-__--__....--- 

CI. Bivalvia 
F. Splutriidae 

Pltidiu sp. __-.___22-2---- 

Sphatriut sp. .__-_.--------- 

TOTAL MIHBER OF OttSANISnS 229 414 197 47 95 1 B 24 5 30 U 11 23 25 3 

TOTAL NUnBER OF TA» I 3BS371483564362 

SWNNONHIEINEft DIVERSITY t 0.41 1.17 0.3S 0.69 0.68 1.75 2.44 1.S2 1.89 2.37 1.6B 1.42 1.19 0.92 

EVEMCSS t 0.26 0.39 0.15 0.3 0.24 - 0.88 0.81 0.96 0.81 0.92 0.84 0.9 0.46 0.92 

RICHNESS t 9.37 1.16 0.76 1.04 1.32 - 1.44 2.2 1.24 1.18 2.09 1.25 0.64 1.S5 0.91 



t - iMitttrt tubificidat vith or Hittmit bair setat Mere added to Tubiftx tubifii 

and Liuodrilus hoffMisttri respectively. 
* • qualitative suple 



Table Al-2: Jackfish Bay Benthic Data For 1?7J (dMsity per 0.05 teter S4).) 

STATION I 77 7B 80 81 B2 83 B4 B5 B& 87 88 Br 90 91 

SPECIES Bio-Coll. • 152 153 155 156 157 158 159 l&O 161 162 163 164^ 165 166 

P. COELEMTERATft Hydra sp. 

P. HEHATODA sp.iadet. 

P. NEHERTEA 

Prostoaa rubrui -----__._____. 

P. PLATYHa«INTHES 

CI. Turbellaria sp.indet. -.----.----._. 

P. ANNELIDA 
CI. Oligochaeta 

F. Enchytruidae sp.indet. - 

F. Slossoscolecidae 

Sparganophilus »p. ---------__--_ 

F. Naididae 

Arctewiais Iwondi ._._._.._..... 

Nais barbata _..----__.__._ 

Dphidonai! serpentina ----_-------.. 

Slavini appendiculata _-.-._. 

Specaria josinae _.--------__-_ 

Stylaria lacustris ._.__.,-_....- 

Uncinais uncinata ....------__-- 

F. Tubificidae 

Aulodrilus mricanus - 

Liinodrilus daparedianus ---.-_-.----._ 

L. hoffieisteri 1 4 - - - - 1 15 6 

L. udekniafliis .-._.___._._._ 

Ilyodrilus teepletoni --------.-.-.- 

Potaeothrii bedoti -------------- 

Rhyacodriliis mtana - - 19 13 5 10 24 4 

Spirosperea ferox ----------1--- 

Tubifex iqnotus ------ ^ . . 

T. kesileri aMricaous ----__-------- 

T. tubifci - - - - 9 7 32 - - - - 2 15 2 

iMature eith hair - - 3 1 1 1 31 - - - 1 3 B7 63 

iMiture tiittout hair ..i---.----i2B3 

F. Luibriculidae 

Stylodrilus herinqianus 1-5------251-2 

CI. Hirudinea 

F, Eropobdellidae 

Sina parva ..--_-._------ 

F. Glossiplnniidae 

Slotsiphonia coeptanata -------------- 

Helobdella stagnalis _--_.----.---- 

F. Piscicolidae 

Piscicola cp. --.------..--- 

>. ARTHROPOM 
CI. Crustacea 
Q.Isopoda 
F. Ascllidai 

Asellm racovitiai -----------2-- 



Tablf Al-2: Jacfcfish Bay Bcflthic Diti For 1973 Idtntity pfr 0.03 Ktir iq.) 

STATION t 77 78 80 81 82 83 84 BS 86 87 88 89* 90 91 
mZllS Bio-Coll. I 132 133 133 13& 137 198 139 160 161 162 163 W US 166 



Lirctus lineituf 
0. Aiphipoda 
F. Haustoridat 

Pontoporeia hoyi 
F. Eauaridae 

GaHarut ip. 

Crangonyx sp. 
F. Talitridae 

HyiltUa aitKi 
F. Ryiidacta 

Nysis relkta 
CI. Arachnida 

Acarina sp.indtt 
CI. Instcta 
0. Ltpidoptera 
F. Pyralldic sp.indft. 
0. Ephtatropttra 
F. Htptagenildat 

Sttnonna sp. 
0. Trichoptira 
F. Hydropsychidac 

Hydroptycht >p. 
F. Limtphilidat 

Ptychoglypha tp. 

sp.iiidit. Um) 
F, Lipidoitoiatidat 

Ltpidostoaa tp. 
F. Liptoctridat 

llyitacidfs sp. 
0. HNipttn 
F. Coriiidat sp.indtt. 
0. Colnptira 
F. Dytisidat 

OrtodytK sp. 
0. Diptcra 
F. Chironoaidat 

Chironoiid pupat ip.indet. 
S.F. Chironoainat 

ChiroaoMs sp. 

CryptochiroMMi tp. 

BMicryptochironowf tp. 

Blcrottftdiptf sp. 

EndochironoMS tp. 

Haniichia sp. 

ParachironoMS sp. 

PiractadoftlM tp. 

Paratanytartus sp. 

PhaaropsKtra tp. 

Poiyptdiliu tp. 

StlctochironoMS tp. 

Tanytartus tp. 
S.F. DiaMtinac 

Honodiaacta tp. 



Tible Al-2: Jacfcfich Biy BtntMc Dita For 1975 (dmsity pir 0.03 titer sq.) 

STATION • 77 78 80 81 82 83 84 83 B& 87 88 89* 90 91 
SPECIES Bio-Coll. • 152 153 135 156 157 158 159 160 161 162 163 164^ 165 166 

Potthastia tp. _---.....___.. 

ProdiiHM tp. _--__-_._.--__ 

Protanypus sp. _..__1-. .._._. 
S.F. OrthocUdiinie 

Cricotopus sp. _-______-_._.. 

EuUefferitlU sp. __..21-------- 

Heterotrissociadius sp. --.------..--. 

Paraaetriocnetus sp. ..-...._..._.. 
S.F. TanypDdinae 

AbUbesayia sp. .-.__...._-.-. 

Procladius sp. _.-__,._. ._l-_ 

Thipneunnuyia cotplex -------------- 

F. Ceratopogonidae 

Be22ia coipUx ..-.-.-..---.. 

P. MLLUSCA 
0. Gastropoda 

sp.indet. -----------_,. 

F. Hydrobiidae 

Aanicola liiosa -------.---.-. 

Harstoflia dtcepU _--_---------- 

F. Lyinaeidae 

Lytnaea sp. _..._.._-,-_-- 

F. Physidae 

Physa gyrini -..-_---.-.--- 

Physi sp. --.->--------- 

F. Planorbiidae 

Gyraaltts parvus -------------- 

Helisota trivolvis -----.-_-.---- 

Proienetus eiacuous .,.----------- 

F. Valvatidie 

Valvata tinctra -_l---..-..-l- 

V, tricarinata -------------- 

CI. Bivalvia 

F. Sphaeriidat 

Pisiditu sp. --4e----225--- 

Sphaeriui tp. .-,-------1--- 

TOTAL MMER OF ORSANISHS 1 34 30 19 21 91 6 9 11 19 17 148 80 

TOTAL JiURBER OF TAIA t 10 7 4 3 3 3 12 3 6 7 4 4 

SHAMOIMiElNER DIVERSITV t 2 1.7 1.7B 1,67 1.07 0.76 1.31 2.21 - 1.02 0.95 

EVEMESS t - ' 0.71 0.83 0.77 0.72 0.68 - 0.76 0.83 0.85 - 0.51 0.47 

RICHKESS t - - 1.7 0.88 1.36 1.31 0.44 - 0.46 0.83 1.7 - 0.6 0.68 



t - iMaturi tubificidae aith or Hithout bair setae Ntre added to Tubifei tubifcx 

and Lianodrllus hoffieiitcri respectivily. 
* - qttalitative satple 



Table Al-2: Jick-fish Bay Benthic Data For 1973 (density per 0.05 Hter sq.) 

STATIOH t n n 94 95 94 97 98 99 100 101 102 103 104 105 
SPECIES BiD-CoH. I 167 1&8 1&9 170 171 172 173 174 175 176 177 17B 179 180 



P. COELEUTERflTA Hydra sp. _--_ 

P. MEDATODA sp.indet. 

P. NEHERTEA 

Prostoia rubrua -----.-----.__ 

P. PLflTYHELBIIiTffiS 

CI. Turbellaria ip.indet. .._.-.._ 

P. ANNELIDA 
CI. Oligochacta 

F. Enchytraeidae sp.indet. -- -- 

F, ClossoscoleGidac 

Sparganophilus sp. _.-.--_-----_- 

F. Naididae 

Arcteonais Inondi __-..>_..__... 

Nais barbata -...,____,..-_ 

Ophidonais serpentina .--.----.----- 

Slavma appendiculata -------------- 

Specaria josinae ----- .-_- 

Stylaria lacustris ,-----_----.-- 

Uncinais uncinata -------------- 

F. Tubificidae 

AulDdrilus aHricanos -------------- 

Limodrilus daparedianus -------------- 

L. hoff«isteri 1 2 3 - 2 - - 10 2 7 7 - 2 - 

L. udelciianus -------------- 

Ilyodrilus teipletoni ---.----..---- 

Potauthrix bcdoti _---_--_-___-- 

Rhyacodrilus aontana 1 B 17 1 1 - - - 12 - 23 35 - - 

Spirosperia ferw -------------- 

Tubifex ignotits _-_«--_------- 

T. kesilcri aMricanus .-..--_------- 

T. tubifex - 24 i 20 1 - - i9 fc 13 B - 4 - 

lauture Hith hair - b - 2B 1 - - 124 67 143 9 - 4 

iHature nithout hair --2----3 13 114--- 

F. Luabficulidac 

Stylodriltti heringianus 4 1 2 - - 1 - - 3 20 5 B 30 21 
CI. Hirudinea 

F. Eropobdellidae 

Dina parva -------------- 

F, Slosslphoniidae 

Eloisiphonia CMplmata ---.-._--.---- 

Helobdtlla ctagnalis ------- - - 

F. Piscicolidie 

Piscicola sp. _,,-__--.---■..- 

P. ARTffROPODA 
CI. Crustacea 
O.lsopoda 
F. Asellidae 

AmHu ricovitiai ..._.--_-i_.-- 



Tablt Al-2: Jackfith Bay Bcnthk Data For 1975 (diDiity per 0.03 iticr sq.) 

STflTim I 92 93 94 95 % 97 96 99 100 101 102 103 104 lOi 
SPECIES BiD-CoIl. • 167 168 169 170 171 172 173 174 175 176 177 17B 179 IBO 



Lirctus liniatus __-____._.__. 

0. Aiphipodi 

F. Haustoridac 

Pontoporsia hoyi •...i_i.___i2 

F. GaMaridae 

Saiurus sp. _-__.._-_._._ 

Crangonyx sp. _------.__.-_ 

F. Talitridae 

Hyilella azteca -.._..--__-_.. 

F. Hysidtcea 

Hysis relicta 3 I - - - - 1 - 1 - - 2 1 

CI. Aractmida 

Acarina ip.indet _------_.__.. 

CI. Insects 

0. Lepidoptera 

F. Pyralidae sp.indet. --_----..__-. 

Q. Epheicroptera 

F. Heptageniidae 

Stenonna sp. --.-..__._-.. 

0. Trichoptera 

F, Hydropsychidae 

ttydropsyche sp. _--..-..__--- 

F. Lientphilidae 

Psychoqlypha sp. _-.-_ 

sp.indet. [lea) .,__,.-_....., 

F. Lepidostoutidae 

Lepidostoia sp. „-.__-__.._.. 

F. Leptoceridae 

Nystacides sp. --------_____ 

0. Htiiptera 

F, Corixidae sp.indet. ^_-. _.-._...- 

0. Coleoptera 

F. Dytisidae 

Dreodytes sp. --_-_____.--. 

0. Dipttra 

F. Chironoaidae 

ChironMid pupae sp.indet. ---1---...--1 

S.F, Chironoiinae 

Chirwoius sp. -31. --...2-2- 

CryptKhironoaus sp. -.--..-.--.-- 

DetiEryptochironoatis sp. ----.------.- 

Dicrotcndipcs sp. _-_-_-__-.--- 

EndDChirmoaus sp. ------------- 

Hamischia sp. -__-_-------- 

Paractiironoaus sp. _-__-_-----.- 

Paracladopelaa tp. ------------- 

Pa ratany tarsus sp. _-_-___-._---- 

Phaenopsectra sp. -.---..------- 

PolypediluB sp. ...-.- 

Stictochironoaus sp. .-.-.-------- 

Tanytirsus sp. -.-...------- 

S.F. Siaaesinae 

llonodiaaesa sp. .._--.-_----- 



Tiblt Al-2: Jukfiih Bay Btnthic DaU For 1973 Idffifitr ptr 0.05 nttr sq.) 

STATION I 92 9! 94 9) 9& 97 98 99 100 101 102 103 10« 103 
SPECIES lio-Coll. I W 168 169 170 171 172 173 174 173 176 177 17B 179 IBO 



Potthastia ip. . . _ _ . 

Prodiaiesa sp. . . . . . 

Protinypus sp. - - . _ . 
S.F. DrthDcladiinit 

CricDtopus sp. - - . . - 

Eukiefferiella sp. - 3 - 2 2 



HeterotrissDclidius sp. 

ParaHtriocnems sp. .-_._...___. 
S.F. Tanypodinae 

Ablabesayia sp. -----_...__. 

Procladius sp. -1------2-31 

ThiMetanniiyia cMpUx 

F. C»rato|»gonid)e 

Bezzia coaplex --------...- 



P. miLUSCA 
0. Bistropoda 

sp.jndet. 
F. Hydrotiiidae 

Aanicola litosa 

tUrstonia dectpta 
F. Lywiieidae 

LytDita sp. 
F. Physidac 

Physa gyrina 

Physa sp. - - 

F, Plinorbiidat 

Gyratilas parvus 

Helisota trivolvis 

Priwmctus tiacuous 
F. Valvatidae 

Valvata sincera 

V. tricarinata 
CI. livalvia 
F. Sphaerildat 

Pisidiui sp. 1 

Sphaeriui sp. - 1 



TOTAL NUnSER OF ORSMISRS 10 50 33 31 B 2 2 137 131 197 39 31 43 21 

TOTM. NUMBER OF TAIA t 39633223733761 

SHMMW-NEINER OIVEKSITY t 2.03 1.99 2 0.38 2.23 1 1 0.47 1.4B 1.02 2.02 1.36 1.33 

EVENNESS t 0.B8 0.63 O.H 0.24 0.97 1 1 0.29 0.33 0.44 0.B7 0.36 0.6 

RICHNESS t 1.74 2.04 1.43 0.31 1.92 l.M 1.44 0.4 1.23 0.76 0.9B 1.33 1.31 



t - iMaUrt tubifiEidac Mith or Mithout hair sitae Mrt added to Tubifcj tubifti 

and LiiDodrilus hoffeeistcri respectively. 
* - qualitative saiple 



Tiblc Al-2: Jaclfifh Bty Benthic OiU For 1773 (dMfitr ptr 0.05 Mttr sq.) 



SPECIES 



STATION I m 107 loe lor no* iii 112 in lu iis m in m 

BiD-GoII. • 181 1B2 m W 189* 1B6 187 188 187 170 171 172 173 



P. COELENTERftTfl Hydra sp. 

P. HEJWTOBA ip.indet. 

P. NEHERTEA 

ProstoM rubfui - 

P. PLATYHEUINTIES 

CI. TurbelUrii tp.indet. ._--.- .- 

P. ANNELIDA 
CI. OUfKhatta 

F. EnchYtraiidae sp.indtt. ---...-.-.--- 

F. Elosfoscolecidac 

Sparganophiltts sp. _.-------.--_ 

F, Naididat 

Arctionais loaondi _.----..-__.. 

Mais barbata _----------_- 

Ophidonait itrpentina __--.._...__- 

Slavina appendicuUta __._-- 

Sptcaria josinat _--------____ 

Stylaria lacastris .-..--_-__.._ 

Uncinait imciAata -_-__ 

F. Tubificidac 

Aulodrilut awricanus ----_-.-.---- 

Liinodrilus clapartdianui ----- 

L. hoffMisteri 2 - * - - - - 1 2 - 2 - 3 

L. udekMianui --.-..--..-_- 

Ilyodrilut tMplttoni ._----_.---.- 

Potaaotbrii bedoti --.-.-_-___-_ 

Rhyacodrilus untana 6-1-1-3362- 13 -10 

Spirnpcru ttrat ---..-----. 1- 

Ttibifti ignotui ----- 

T. ttfsUrl aMricanas -_--_ _-. 

T. ttibifti 3 4 - 1 - 5 - - 

iHatart lith hair 3 - - - 1 1 1 1 3 - 1 - - 

Iiuturt Nithoat hair 3----.-.J.--- 

F. LiHbricuHdat 

StylDtfrilH btrinqiaauf -2---34 32 18 40-77 2 
CI. Hinidinta 

F. EropobtelUdM 

Bina parva .._.l. _.----- 

F. Slofsipbsniiiaf 

Slotiiphonia ctwplaiiata ------------- 

HtloMflU itaiaalif - 

F. PiKicolidaf 

PiKicola tp. -,.---------- 



P. ARTHROPtUM 
CI. Cnistaua 
O.lsopoda 
F. Ascllida* 

Astlluf rKovitzai 



1 17 



Tablt Al-2: JacUiih Bay Bcnthic Data For 1975 (density per 0.05 leter sq.) 



STATim t 10& 107 lOe 10?^ 110^ 111 112 U3 114 115 116 117 IIB 
SPECIES Bio-Coll. • 181 182 183 184" 1B3* 186 187 IBS 189 190 191 192 193 



Lirceus lineatus .--.-.._-_.-. 

0. Atphipoda 

F. Haustondae 

Pontoporeia hoyi 32 19 --2-26339 20 

F. Sauandae 

Eauarus sp. ------------- 

Crangonyx sp. _-._-.-_.---- 

F. Talitridae 

Hyalella azteca ------...-.-- 

F. Hysidacea 

Wysis relicti |i------.-.-- 

CI. Arachnida 

Acarina sp.indtt __--.._•.--__ 
CI. Insecta 

0. Lepidoptera 

F. Pyralidae sp.indet, -_-_---_.---- 

Q. Epheieroptera 

F. Heptageniidae 

StenonMa sp. ----..---_--- 

0. Trichoptera 

F. Hydropsychidae 

Hydropsycht sp. -.-----.----__ 

F, Limephilidae 

Psychoglypha sp. _-_--_.----.- 
sp.indft. tlM) -- ---. 

F. Lepidostoaatidae 

Lepidostou sp. ------------- 

f. Leptoctridat 

Hystacxdes sp. -_--_----__-- 

0. HMiptera 

F. Coriiidae spiindet. --___--_----_ 

0. Coleopttra 

F. Dytisidat 

OreodytM sp. ------------- 

D. Diptera 

F. Chirocioaidac 

Chironoaid pupae sp.indet. ii-.j-------- 

S.F. Chirofloiinae 

ChironoKis tp. ------ 4-3-1-- 

CryptochirmoMS ip. ------------- 

Deticryptochiroflotus sp. ------------- 

Dicrotcndipes ip. ------------- 

EndochirDnoaus tpi ------------- 

Harnischia sp. ------------- 

Paractiironoaus ip. ------------- 

Paracladopftaa sp. ------------- 

Paratanytarsus sp. ------------- 

Pttaenopstctra sp. ------------- 

Polypedilui sp. ------------- 

Stictochironoaus sp. -------- 

Taoytirsus sp. .----_--.---- 

S.F. Siaaesinae 

HoRDdiaaesa sp. ------------- 



Table Al-2: Jickfish iay Bttithic Data For 1973 (dmsity per O.OS Mter sq.) 



STATIW t 106 107 lOB 109* 110* 111 112 113 114 115 116 117 IIB 
SPECIES Bio-Coll. I IBl 182 1B3 104* IBS* 1B6 1B7 188 1B9 190 191 192 193 

Potthaitia sp. ___ ._. 

ProdiiMM sp. ---.-.-..._.. 

Protanypus sp. --!--. -..._-. 

S.F. Orthodadiinae 

Cricotopus sp. ............. 

Eukifffenella sp. 2 2------ 

Heterotrissodadius sp. ---.-..._..__ 

ParaaetriocnMus sp. --..---....._ 

S.F. Tanypodinae 

Abltbistyia sp. ...... ~ ..... ^ 

Procladius sp. 1--1-1-21---- 

Thieneianniiyia coapltx .___-__._..._ 

F. Ceratopoqonidte 

Bez2ia coiplex ._____.._._.. 

P. HOLLUSCA 
0. Gastropoda 

sp.indft. __-_._.-__.__ 
F. Hydrobiidae 

Amicola linsa --.-.__--_._. 

NarstoDia dectpta -------.___.. 

F. Lynatidae 

Lymaea sp. --..-__..-___ 
F. Physidat 

Physa gyrina - -- 

Physa sp. ---•-._-__._. 

F. Planorbiidae 

Gyraulus parvus ._._,......_. 

Helisow trivolvis -----_-...._. 

Protenetus exacuous -----.-----_- 

F. Valvatidae 

Valvata sincera ___j,-,.13__. 

V. tncannata ____.-..,..__ 

CI. Bivalvia 
F. Sphatriidat 

Piiidiui ip. 4-6-----11-34 

Sphaeriiu sp. ------- --___1 



TOTAL NURBER OF 0R6ANISRS 29 327 26 748U406429 110 40 

TOTAL MMBER OF TAM t 93423436 10 S346 

SHAmONHCIlO DIVERSITY t 2.88 1.32 1.19 - - 1.84 1.3 1.38 2.37 1.44 1.83 0.66 1.96 

EVDME5S t 0.91 0.96 0.6 - - 0.92 0.65 0.53 0.77 0.62 0.79 0.33 0.76 

RICHNESS I 2.38 1.24 0.91 - - 1.34 1.03 1.32 2.44 0.96 1.24 0.64 1.36 



t - iiuturi tubificidai aith or Hithwt hair sttai Mrt added to Tubifcx ttibifex 

and Lianodrilus hoffwisteri rtspcctivtly. 
* - ^alitative saiple 



Tablt Al-2: Jackfish Bay Bcnthic Data For 1975 (densitv pvr 0.05 itttr sq.) 

STATIW I 119 120 121 122 123 124 125 126 127 12fl 129 130 131 

SP£CI£S Bio-Coll. I 194 195 19i 197 196 199 200 201 202 203 204 205 206 

P. COELEKTERATA Hydra ip. 

P. NEHATOM sp.indtt. .--- 

P. NEHERTEA 

ProstDU rubrua _...,.,.__.., 

P. PLATYHEUIIinHES 

CI. Turbellaria sp.inilct. _--___----_.- 

P. ANNELIDA 
CI. Oligochaeta 

F. Enchytraeidae sp.lnilet. ------------- 

F. BlossDscolKidac 

Sparganoptiiluf sp. ------------- 

F. Naididac 

Arcteonait lonndi ■-.-...-...-- 

Nail barbata -_--_.._----- 

Ophidonais serpentina _..---.-.---- 

Slavina ippendiculata ....----.---- 

Specaria josinae _-._------.-- 

Stylaria lacwtrii -.-j-. .---.. - 

Uncinait uncinata _----..-.---- 

F. Tubificidae 

Aulodrilus aMricaayt ..1.--.1----- 

LxModrilits daparediuiiii ------------- 

L. hoffMisteri - - 2 - - - 2 - 1 I - - 1 

L. udckeeiaflui .--_----_-.-- 

Ilyodrilus teapletoni _-----.--.--- 

Potaaothrix bedoti ------------- 

RhyaCDdrilus uatina 16 12 12 - • U 20 3 1 6 7 11 16 

Spiresperii firoi --71 ---134 1---- 

Tubifex iqnotuf _-2-----l---- 

T. kessleri aiericanui ...---------- 

T. tubilex 2-1--32 

iHatHrc Bith hair 21---241-1--- 

iMaturt ■ithoot hair - 1 1 - - 1 1 - - - - 1 3 

F. Luabriculidae 

Stylodrilus hcrinqiaMi 1 - 6 21 - - - 21 15 - 1 - 3 
CI. Hirudinta 

F. EropobdclUdif 

Dina parva --.-_--..---- 

F. Glotsiphoniidae 

Slosilphonia coiplinita ------------- 

HelobdiUa itafnalii ------------- 

F. PiKicolidae 

Piicicola %f. ._.__-_------ 

P. ARTHROPOM 
CI. Crustacea 
O.Iiopoda 
f. AMllidae 

•mIIm raCDvitiai --411---!----- 



Tibli Al-2: Jackfish iay teothic Data For 1973 (dtflslty ptr 0.03 nttr %^,) 



STflTim 119 120 121 122 123 124 125 124 127 12B 129 130 131 
SPECIES Bio-Coll. I 194 193 194 197 19B 199 200 201 202 203 204 205 206 



Lirceui lintattis --4l---l__-__ 

0. Aaphipodi 

F. Haustoridae 

Pontoporria hoyi 22 14 23 54 11 1 29 10 3 2 7 IB 47 

F. 6aHaridac 

&4Maru5 fp. ------_.__-__ 

Crangonyi sp. _-____...__._ 

F. Tahtridat 

Hyalclla aztna --2 

F. Ry$itfacta 

Bysii relicta __-----,_-__. 

CI. Arachnida 

flcarina &p.indflt --111--4----1 

CI. Instcta 

Q. Lepidoptcra 

F. Pyralidae sp.indet. ----.--_..__. 

0. Ephfltflropttra 

F. Htptageiijidae 

Stmoneia sp. --------..,__ 

0. Tricbopttra 

F. Hydropsychidat 

Hydropsyche sp. ------ --l-... 

F. LiMitphilidat 

Fsychoqlypha sp. ------_-_--__ 

sp.indft. Uh) -- _---_ 

F. Ltpidoftuatidae 

Lrpidoitiwa sp. *.---__....-. 

F. Uptoctridae 

Nystacidts sp. _-._..-_. j..- 

0. Hetipttra 

F. Coritidu tp.indet. ------.-..__- 

0. ColtopUra 

F. Dytisidat 

OrwdytM sp. -----_-_.-... 

0. Diptira 

F. ChirMOtidat 

ChironMid pupat sp.indtt. - 1---- 

S.F, CbironMiDit 

ChironoMS sp. j.-_-l-._---- 

CryptKklrMOWS sp. _..-- 

•tticryptochinmoNs sp. -------- 

fiicrotiftdipM sp. ----- 

EMoctiirMHtts tp. ------------- 

tUrnischia sp. _.___----__-- 

ParachirmMus sp. «-_---_-_---- 

Paradadopclu sp. _--2---l----- 

Paratanytarsiis sp. ------------- 

PhamopsKtra sp. _-i---. .__--- 

Pslypcdilu sp. . -3-. ..--.--- 

StictochiroAOMis sp. -_--_._------ 

Taflytanus sp. _-._---.----- 

S.F. SitMSinat 

Hottodiaatsa tp. ...j.-.j----- 



Tablt Al-2! JiCkfish B<y Btnthic Oiti For 1973 (dintity ptr O.OS Ktir tq.) 



STATIIWf 119 120 121 122 123 12< 12! 126 127 128 12f 130 131 
SPECIES Bio-Coll. • 194 193 196 197 198 199 200 201 202 203 204 205 206 

Potthaitii fp. ----_._,...__ 

ProdiiMsi tp. .--_-_. i---_- 

ProtinYput tp. _-i.i__i..i._ 

S.F. Orthoclitfiinu 

Cricotopus tp. --.-._.-.___, 

EulliffirielU ip. ----.--.._.__ 

HeterotrisMclidJui tp. - - 1 1 - - - 10 1 - - - 2 

ParaittriocntMit tp. -- ,.-__ 

S.F. Tanypodinu 

Ablabtuyia sp. -.....-.._,.. 

Proclidius tp. . . i . . . - i . . , . I 

Thiennanniiyii coapltt ___.__,...__- 

F. CeratopogoAidae 

Bezzia coipln ..---_--.-.-- 

P. noauscA 

0. Eaitropoda 

ip.indfft. -----.-.._-__ 
F. Hydrobiidac 

Atnicola liM»a .---.-..._•-. 

lUrstooia d«cpU __.._.-.._._. 
F. Lynaildit 

Lymata tp. ._._-_-_-_._- 
F. Phyiidai 

Physa qyrina -- _.,. 

Physa tp. -- 

F. Planortiiidai 

Syraului parvut --j. -. -.-.--- 

HtlitoM trivolvit .----_-----_- 

ProMMtyt eiacuoyt ._--------..- 

F. Valvatidat 

Valvata linctra --__-__2----2 

V, tricarinata -.--____--... 
CI. Bivalvia 
F. Sphatriidat 

Pisidiua ip. 2 4 8 - - 10 10 7 - - 1 2 3 

Sphatriiit tp. i-_._.-2---l- 



TOTAL MUBEK OF ORSAMISK 47 34 132 91 13 29 68 202 24 11 17 33 81 

TOTAL MIIBER OF TMA I 7 S 19 10 3 6 3 18 8 3 3 5 9 

SHAMION-HEIKD DIVERSITY t 1.89 1.7 3.16 1.73 0.77 2 1.96 2.01 1.93 1.87 1.78 1.36 1.89 

EVEMCSS t 0.67 0.73 0.74 0.52 0.49 0.77 0.B4 0.48 0.63 0.8 0.76 0.67 0.6 

RICMCSS t 1.36 1.13 3.69 2 0.78 1.48 0.93 3.2 2.2 1.67 1.41 1.14 1.B2 



t - iHaturi tobificidai «ith or aithottt hair utai utre addtd to Tubiftx tubifti 

and Limodrilut hoflwiittri rttpKtivtly. 
* - qualitativt taaplt 



Tible ftl-2: Jackfish Biy Benthic Data For 1973 Idmsity ptr 0.05 Httr tq.) 

STATION • 132 133 134 135 13i 137 138 139 140 141 142 143 144 

SPECIES Bio-Coll. • 207 208 209 210 211 212 213 214 215 216 217 21B 219 

P. COELEMTERflTA Hydra sp. . . . _ 

P. NEHATODA sp.indet. 

P. NEHERTEA 

Prostou rubrui _-_.-...,__.. 

P. PLATYHEiniHTHES 

CI, Turbellaria sp.indet. -_-.-....,._. 

P. ANNELIDA 
CI. Oligochaeta 

F. Enchytraexdae sp.indet. -------._.._. 

F. 61ossoscoltcidae 

Sparganophilus sp. ------_...__, 

F. Naididat 

ArcteoMJs loaondi ..,- 

Nais barbata _---..___..._ 

Dphidonait strpmtina ---.-_....... 

Slavina apptndiculata ----.-.___.__ 

SpKaria josinae -_--. 

Stylaria lacuitris ._-- 

Uncinaif uncinata --.-----_-,,_ 

F. Tubiflcidac 

Aulodrilus aiericanus --_-.-.-.---. 

LiModrilui cUpartdiamis --.--. .- 

L. hoffHisttri 3---.-j._-.__ 

L. udtkniaotis ___...,._..._ 

Ilyodrilus tMplttoni - 

PotiMthrix bc#oti ---__...-_-_- 

RhyacDdrilus laiitana 25 17 27 17 15 32 27 

Spiroipcna feroi ._-_,_,__.. -1 

Tubifcx iqnotus ---____..._.. 

T. kessltri aMricaflut --...-------- 

T. titbiftx --22151 

IiMturi Mith hair - 2 1 1 1 4 3 3 1 - - - - 

IiMturt Hithout hair 4-11-12 

F. Luibriculidae 

Stylodriluf hcringianui -111-------24 

CI. Hintdinta 

F. Eropobdellidu 

Dina parva --------_____ 

F. Glofsiplioniidat 

Glosfipbonia cotplaflata --,--.---_--_ 

Htlobtftlla itayialii 

F. PiKicolidat 

PiKicoli sp. __,-._..-_.-_ 

P. AfiTHROPODA 
CI. Crustacea 
' D.Isopoda 
F. AMllidac 

toelliif racovitzai ___4. __•_..__ 



Tible Al>2: Jackfish Bjy Brnthic Data For 197J (dtnfity ptr 0.05 wttr sq.) 



STATION • 132 m 134 13S IZi 137 138 139 140 141 142 143 144 
Sf>EC[ES Bio-Coll. I 207 208 209 210 211 212 213 214 21) 214 217 21S 219 

Lirceui lintatut .-----_--_.-_ 

0. Aaphipoda 
f. Hauttoridat 

Pontoporei* hori 13 11 5 5 15 B 11 - - 2 - - 4 
f. Butaridae 

BaMarus sp. -....-._-..__ 

Crangonyn sp. -..._-.._.... 

F, Talitridat 

Nyalella azteca ----_-__--.__ 

F. dyiidacfa 

Hysis relicti 2-----I 

CI. Artchnlda 

Acarina sp.indit ____-.,,.,___ 

CI. IniKta 
0. Lepidoptera 

F. Pyralitfaf ip.indet. ...-__.,,...- 
0. EphHtroptera 
F. Htptagffiiidae 

Stenoneaa sp. -__-_-_----.__ 

0. Trichopttra 
F. Hydropsychidae 

Nydropiycht ip. -..-----,---- 
F. LlMtphilidat 
■ Psychoqlypha ip. ------------- 

ip.indfft. (iH) --__-----_--- 
F. Ltpidoftuatidai 

LtpidostoH Ip. ------------- 

F. Ltptoccridai 

flyitacidn tp. ___-_--,----- 

D. Httipttra 

F. Corixidaf ip.indtt. ..--._-----_- 
0. Coltoptera 
F, Pytisidat 

Drtodytn ip. >.-.--------- 

0. Dipttra 

F. Chironoaidae 

Chironoaid pupae sp.indet. ------------2 

S.F. Chironotlnat 

Chironowf sp. .------------ 

Cryptocbironowis ip. -.-_--------. 

DiticryptKhlroBDios sp. -----_--.---. 

DicrotMdiptt ip. ._-.--,____-. 

Endochironows sp. ------------- 

Harnitchia sp. _--..__------ 

Parachironowis sp. -..___---_--. 

Paracladoptlu sp. .....---2---I 

Paratanytarius sp. ...... 

Phatnopstctra sp. ---j--. ------ 

folyptdilua sp. ------------- 

StictDchlronows sp. ----- .-. 

Tanytarsus sp. ._------..--- 

S.F. Biawsinu 

NonodiaMsa ip. ..____-_i.--- 



Tablt Al-2: Jactfish Bay Btnthic tata For lf75 (dnsitr ptr O.OS wttr iq.) 

STATION t 132 133 lU 135 13i 137 138 139 140 141 142 143 144 
SPECIES Bio-Coll. I 207 206 209 210 211 212 213 214 21S 216 217 21B 219 

Potthattit if. ,_.-.-_.__-_. 

Prodiansa sp. _.------._._. 

Protanypuf sp. ---l-ll-_..-- 
5.F. Orthocladiinae 

CricDtopus sp. __----_--.-_- 

Eukitfftriella sp. -----_._.___. 

Neterotrissociadius sp. -------i--... 

ParaKtriocnnus sp. ---------.__. 

S.F. Tanypodinae 

Ablabtuyia sp. _.....-._.-.. 

Proclidius sp. _.|_, ...__.._ 

ThitfltianniiyU coiplei .___.__..._«_ 
F. CeritopoQonidae 

Sezzia coiplex ---_--.----__ 

P. HOLLUSCA 
0. Sistropodi 

ip.indtt. --.-.--.._-_-. 
F. Hydrobiidtt 

Aanicola liaota -.--______-___ 

Harstonia dtcepta ---------.-__ 

F. Lytnaiidat 

Lymaia sp. >.__..._..._. 

F. Fhysidit 

Physa qyrin* --.---_...--_ 

Pftysa sp. - ___..-_..__. 

F. PUnorbiidai 

Byraulus parvus -----...__._- 

Htlisou trivolvis __._.__--____ 

ProMftetus txacuotts __.--._--_-_. 

F. Valvitidao 

Vilvata sincira _.-_!. .__.__, 

V. tricarinata _.._._,_-___- 
CI. Ilvalvia 

F. Sphairiidat 

Pitidiui sp. * 3 5 6 10 13 4 

Sphairiua sp. -j-ll-------- 



TOTAL NUNKR OF 0lt6AIISIIS 91 33 43 40 44 M 31 4 4 2 2 10 

TOTAL NUIOE» OF TAIA t St7 10 467231014 

smmoiHciio siversih t i.n i.u 1.79 2.99 2 1.93 2 o.bi i.s 1.72 

EVENNESS t O.BI 0.72 O.M 0.7B 0.77 0.75 0.71 O.BI 0.95 - - - 0.B& 

RICHNESS t 1.02 1.41 1.6 2.44 1.32 1.2 1.33 0.72 1.44 - - - 1.3 



I - iNatorff tukificidat Mith or ■itbout hair ttUt wrt addtd to Tubifii tubifti 

and LiModrilus hoffMisttri rtsftctivtly. 
* - qualitative taaplt 



Tablt M-2: Jackfish Bay Bcnthic Data For mS (dmsity ptr 0.03 Mter tq.) 



STATION t 14S 146 147 14B 149 190 151 152 133 154 135 136 137 

SPECIES Bio-Coll. t 220 221 222 223 224 223 226 227 228 229 230 231 212 

9. COaEMTEHflTft Hydra «p. 

P. KEBflTODfl ip.itvdtt. 

P. NEHERTEA 

ProstOH rubrut -- 

P. PLATYHELKINTIES 
CI. Turbellarii sp.indtt. -------- 

P. ANNELIM 
CI. OUgocbatU 

F. Enchytraeidae ip.indet. .-----.-,-,-. 

F. eiossofcolecidat 

Sparganophilui sp. -------.----- 

F, Niididae 

Arcteonait Itwondi ..-...-..---. 

Nail barbata --.-.--.-.--- 

Ophidonais ttrptntina ------_..--._ 

Slavina apptndiculata .-_._-.-..._- 

SpKaria josinat ---._-_--_,._ 

Stylaria lacustrit ------------- 

Uncinaii uncinata j------------ 

F. Tiiblficidae 

Aulodrilu* atcricanui ----_----__-_ 

Litnodriliif daparcdianus ------------- 

L. hoffMiiteri .--.,.._. j.._ 

L. udtliHianus ------------- 

UyDdrilus tnpletHii -_.----..---- 

PotiMthrii bcdoti -_-.-......-_ 

RhyacDdrilui MNitana -.----1--23-- 

Spiro$p#rM feroi ---------^.-- 

TubifH ignotuf -------i--.-- 

T. ktnltri awricanm -_-.-_-i.---- 

T. tubifii -_-------...- 

iMaturt Mttli hair ._-_.__•-_--- 

luatnrt MittKwt hair ,---------.-- 

F. Luabriculidae 

Stylodrilut twringianui 1-----3 17 138 44-- 
Cl. Hirudinta 

F. Ergpobdtllidat 

Una parva _.-.--_--_--. 

F. Glotiiphoniidat 

filosiiphonia CMplanata ------------- 

Hilobdilla (ta^alii --__--------- 

F. PiKicolidai 

PiKicola sp. .--.--.---.-- 

f. MTHRn^ODA 
CI. CrustacM 
O.Itopada 
F. Aullidai 

Aullui racovitui ...._-_i-.--- 



Table Al-2: JacHish Bay Benthic Data For 197S Idmiity per O.OS Httr iq.) 



STATION I US 14& 147 148 149 ISO ISl 152 ISS 1S4 13S 1S6 1S7 
SPECIES Bio-Coll. I 220 221 222 223 224 22S 226 227 228 22^ 230 231 232 



Lirctui lintatus .-----.fc 

0. Aaphipoda 

F, Haustoridae 

Pontopqreia 1»yi - - 7 3 24 - 10 14 

F. GiMaridae 

Cauarus sp. .-..-.._ 

Crangonyi sp. -------- 

F. Talitridae 

HyaleUa aitwa .---.... 

F. Rysidicta 

Hysis relicta -------- 

CI. Arachnida 

Acarina sp.indet -------- 

CI. Instcta 

0. Ltpidoptera 

F. Pyralidae sp.indit. _---.--- 

0. EphMtropttra 

F, Htpta;eniidae 

Sttnonna sp. -------- 

0. Tricboptera 

F, Hydropsycbidae 

Nydropsycbe ip. _-__---- 

F. Lianepbilidat 

Psychoqlypha tp. --..--.- 
sp.indet. Ham) _--,---- 

F. Lepidostoiatidai 

LepidostoM sp. -- 

F. Uptoccridae 

Bystacides sp. -.-.-.-- 

0. HMiptera 

F. Coriiidat sp.indtt. -------- 

0. ColMptrra 

F. Bytisidu 

Ortodytti sp. *....--- 

0. Oiptira 

F. Chironoiidae 

Chironoaid pupav sp.indtt. 1- 

S.F. Chironotinat 

Cbironows tp. 1------- 

CryptochironotBB sp. -------- 

DNicryptoctiironoMis sp. -------- 

Sicrotmdipcs sp. -------- 

En4ocbironoius sp. -------- 

Harnifcbia sp. *--.---- 

farachironows sp. .-----.- 

Paracladopelaa sp. _.----.- 

Paratanytarstts sp. --_-.-.- 
Phatnopttctra sp. ,-__-_-- 
Polypedilui sp. -------- 

Stic toe hironotBS sp. -------- 

Taaytarsus sp. -.-_-_.- 

S.F. DiaMsiut 

Honodiawu sp. .-_----- 



Tablt Al-2: Jickfish Bay fitnthic D«ti For 1973 (dtntity ptr 0.05 Mter sq.) 

STATION! 145 146 147 14B 149 150 151 152 1S3 154 155 136 157 
SPECIES Bio-Coll. • 230 221 222 223 224 225 226 227 22B 229 230 231 232 

Potthastia ip. ---.-....__.. 

ProifUnsa ip. .-_---...-... 

Protanypus ip. _----.__..___ 

S.F. Orthocladilnat 

Cricotopus sp. -.-._-._._... 

Eukiefferielli sp. .--..__..__.. 

Hfterotrissocladiui fp. 24 1 2 3 - - - 1 1 1 - 1 2 

ParaKtriocnetus tp. 

S.F. Tanypodinat 

Ablabesayia sp. ------._.._._ 

Procladlut ip. ------- ...j.- 

Thienetanniiyia cDiplix ._-_---i._i__ 

F. Ceratopouonidae 

Bezzia coaplti --.----_-_--- 

P. flOLLUSCA 

0. Sastropoda 

tp.indet. -...-_____.-_ 

F. Hydrobiidat 

Atnicola liusa ------._-__-_ 

Darstoflia dtccpta _---__-_--_.- 

F. Lymaeidae 

LyMaca ip. --.---__.__-_ 

F. Physidae 

Physa gyrina -.-__----..__ 

Phyia sp. ----- 

F. Planorbiidat 

fiyraulus pamif .----_--.---_ 

Htlitou trivolvlt ----_-__.---- 

Prottnettts tiacdout ----.-_--_.-_ 

F. Valvatidat 

Valvata lincera .,.._---__-._ 

V. tricarinata _-_----_----- 
CI. Bivalvia 

F. Sphatriidat 

Pisidiw »p. J--------20 11-- 

Sphaeriui tp. ------- --i--- 



TOTAL MJHBER OF ORBANISMS 26 1 9 6 24 14 42 3 85 BO 3 4 

TOTAL NtlOQ OF TAIA I 512210363 10 11 22 

SHANMW-KIIO DIVERSITY t 0.88 0.76 1 1.09 2.1 1.56 2.3 2.27 0.92 1 

EVEMESS t 0.38 - 0.76 1 - - 0.69 0.7 1 0.69 0.66 0.92 1 

RICWESS t 1.2 - 0.46 0.56 - - 0.76 1.S7 1.82 2.03 2.26 0.91 0.72 



t - iMaturt tubificidat litb or ■ithout hair sttat wrc addid to Tubifti tubifn 

and LiMDdrilus hoffMisttri mpHtivtly. 
* - qualitative saipli 



Tablf Al-2: Jickfish Bay Bcntliic Data For 197S (dnsity ptr O.OS Mttr sq.) 



STATION • 15S 199 IM Ul 1&2 163 IM 1» IM 167 169 170 171 

SPECIES Bio-Coll. I 233 234 235 236 237 23B 239 240 241 242 244 245 246 

P. CXLEHTEMTA Hydra %p. 

P. NEIMTOOA sp.indet. - 

P. NEHERTEA 

Prostcwa rubrua --_..,.-..._- 

P. PLATYWUIMTHES 

CI. Turbtliiria sp.indet. __.-._.._.__- 

P. ANNELIDA 
CI. Oligochaeta 

F. Enchytraaidae ip.indet. _.-----..-__- 

F. Slossncolatidae 

Sparganophilus ip, _-_--.....___ 

f. Naididae 

Arctronai* loaondi .__,.__.-.... 

Nail barbata ,___-_._.._.. 

Ophidonais serpentina ---------.--- 

Slavina appendieulata _._-. __ 

Specaria josinae _---.-.-----_ 

Stylaria lacastrit _.--_.__...._ 

Uncmais uncinata _-_----_--_-- 

F. Tubificidae 

AtilDdriltts awricanui _,_-.__._-_-- 
Liiflodrilus cUparediintii ------------- 

L. hoffwisteri -----j------- 

L. udekciiaaus --.--____.--- 

Ilyodrilus teipletoni --._-_-_-._-- 

Potaiothrii bedotl ------------- 

Rhyacodrilus Mntiiia -----17 22B5 16--- 

Spirnpiraa ttroi -..-_----i--. 

Tubifti ignotu ..-_-----.... 

T. ktsilari awricanus _----_---.--- 

T. tubifei 23---- 

lasatiire nitb bair ._..._--_2--- 

Ituture lithMt hair .....jj------ 

F. Luabricolidie 

Stylodrilus heringiamis -----26 1--9 16-- 
Cl. Hirudinea 

f. EropobdtUidat 

iina parva -,__----.---- 

F. filosiiphoniidat 

Elossiphonia coa^lanata _....--_---.. 

Heiobtella stagnalit _.--____--_.. 
F. Piscicolidac 

Pitcicola sp. *--..--------- 

P. AftTHROTODA 
CI. Crustacea 
O.lsopoda 
F, AselUdic 

AmHm racovitzai ..-..-12----- 



Table Al-2: Jickfisti Uy Bmthic Sat* For 1973 Idntity pir 0.03 mXtr tq.) 



STAIItM • 138 139 160 161 162 163 164 163 166 167 169 170 171 
SPECIES Bio-Coll. • 233 234 233 236 237 23B 239 240 241 242 244 243 246 



Lirccut lineatui ..-.--3__.. 

0. Atphipoda 
F. Haustoridae 

Pontoporeia hoyi 1121-4-1-B- 

F. Cauaridat 

Bauanis ip. -.-_-----_. 

Crangonyx «p. ----.-._... 

F. Talitridae 

Hyaltlla aiteca - 

F. Nysidacta 

Bysii relicta ------1331- 

Ci. Arachnida 

Acarina sp.indet -----.._..- 

CI. Insccta 
0. Lepidopttra 
F. Pyralidae sp.indit. ..-------.. 

0. Epheteropttra 
F. Heptageniidie 

Stenoneta tp. .--_--.---. 

0. Trichopttra 
F. Hydropiychidae 

Hydropsyche sp. -- -.-_ 

F. LintphiUdat 

Psychoqlypha sp. ..--._-.__. 

sp.indet. liHl -.-_--_---- 

F. LcpidostoMtidae 

Lepidostou ip. ....-_._.-. 

F. Leptoceridae 

HystacidM tp. -.____.____ 

0. HMipttra 

F. Corlxidaf ip.indtt. .______.-,_ 

0. ColMptera 
F. Bytisidae 

Ortodytti ip. .--.-.--... 

0. Diptera 
F, ChirmMidaa 

Chironoiid pupat ip.indtt. ---...--i-. 
S.F. Chironooinat 

ChiroiHMus tp, -.-■-__,..- 

CryptKhironoHi ip. -_._.__.___ 

tMicryptochironowi ip. ---. 

Dicrotmdipti ip. ....-- i .. - . 

Endochiroooius sp. ----- 

Harnifchia ip. _-■---.-.-- 

ParachiroADMH sp. -.._.-.._-- 

Paracladopciu sp. -_-___-_.-- 

ParataaytariOT tp. ..----.---. 

PhacnoptKtra tp. _..--_..-.- 

Polyptdilui sp. __i....-,2l 

StictDchironotut tp. .----_----- 

Tanytartus sp. .-._---._-- 

S.F. Diatosinat 

Honodiaatta tp. ......_-_-- 



Tablt Al-2: Jactfish lay Bcnthic Data For 1973 (dtniity per 0.03 wttr tq.) 



STATION • 138 139 UO 161 lU 163 IM 163 166 167 169 170 171 
SPECIES liD-ColI. I 233 234 233 236 237 238 239 240 241 242 244 243 246 

Potthaitia sp. ----...._.... 

Prodiiwsa sp. -.---..._.__. 

Protanypus sp. ---__, -.j.... 
S.F. Orthodadiinaf 

Cricotopus sp. -----._...._. 

EukiifftricUa sp. -------.____. 

HeterDtrissodadius sp. --.-----_-... 

ParaMtriocntws sp. --....._..... 
S.F, Tanrpodinae 

Ablabesayia sp. _.--.-_...__. 

Procladius sp. -------- -l-.- 

Thiennunniayii ciwplti -----j-----^. 
F. Ceratopogonidae 

Bezzia coapltx ------------- 

P. NOLLUSCA 

0. Sastropoda 

ip.indet. ------.-.---_ 

F. Hydrobiidae 

Amicola linsa ------.---_-- 

Rarstonia dtctpta --.---------. 

F. Lymatidae 

Lymata sp. -_----.._--_. 

F. Fhysidae 

Physa gyrina ..-----_----. 

Physa ip. -- 

F. Planorbiidat 

Syraulus parvus ------------- 

Helisou trivolvis _------._-_-- 

ProNnttus tiacuous ---- _.-, 

F. Valvatidai 

Valvata lincera -------- -!_-_ 

V. tricarinata ------------- 

CI. Bivalvia 

F. Sphatriidat 

Pisidiw sp. -----3-1-j--- 

Sphairiua ip. .--2--1 



TOTAL MMER OF ORGAilSHS 1 1 3 3 S3 32 17 12 42 17 

TOTAL MRIIER OF TAIA t 1 1 2 2 6 8 6 4 10 2 

SHAMNOIHCINER DIVERSITY t 9 0.92 0.92 1.83 1.72 2.16 1.82 2.92 0.32 

EVEltSS t - - 0.92 0.92 - 0.71 0.57 0.84 0.91 0.76 0.32 

RICHNESS t - - 0.91 0.91 - 1.26 2.02 1.76 1.21 2.41 0.33 



t - iMature tufaificidai Kith or itithout hair sttae stri addtd to Tubifix tubifci 

and Liwiodrilus hoffiiisttri resptctivtly. 
* - qualitative saaple 



Tiblt Al-2: Jackfish Biy Btnthic Data For 1975 (dnsitY ptr O.OS Mter sq.) 



STftTlON I 172 173 174 175 176 177 178 180* 182 183 1B4 185 IBi 
SPECIES Bio-Coll. I 247 248 24f 250 251 252 253 255" 257 258 25T 260 261 



P. COELEHTERflTA Hydra sp. - 

P. HEIWTODft sp.indet. --1 

f. NEnERTEA 

Prostoia rubrui ..__-....,._- 

P. PLflTYHEUlIHTHES 
CI. Turbellaria tp.indet. _-...2-- 

P. ANNELIDA 
CI. Oligocbatta 

F. Enchytrieidat tp.indrt. ------------- 

F. 61ossoscoltcidit 

Sparganophilut sp. -_.._-_-.---- 

F. Naididac 

Arcteonais lotondi - ------- 

Hals barfcata ...---.-.---- 

Ophidonais strpentina -.---.--.---- 

Slavina apptndiculata __--.,------- 

Sptciria josinae -..---..--.-- 

Stylaria Ucustrif -.-_-----.--- 

Unclnais uncintta __----------- 

F. Tubificidat 

Aulodrilui atcricanuf ------------- 

Limodrilut cUpartdianui ------------- 

L. hoffieisttri 5---2- 

I. udtkHianus ------------- 

Ilyodrilus tMplitoni -.._--------- 

Potatothrix btdoti -..--__--_--- 

Rhyacodrilus xMtana 26 19 314- -- 

SpirMpcru Urn _..---------- 

Tubifti iqnatut -_-__.------- 

T. kesiltri utricanui ------------- 

T. tttbiftx 85572 

Inature iiith hair 3--ij_------- 

Iitature nithout hair _>,-- 

F. Lutbriculidae 

Stylodriln htringianus 5--i-24----2l 

Ct. Hinidinn 

F. EropobdiUidai 

lina (Mrva ------------- 

F. BlMsiphoniidat 

ElHtiplxmia CHplanata ------------- 

Hilobdella itagnalii .-.-.-------- 

F. Pitcicolidae 

PiicicoU ip. ,-.--_---.--- 

P. AfiTHROPODA 
CI. Cnistacta 
O.Isopoda 
F. AMllitfM 

AmUus racovitzai ..-_--------- 



Tiblt Al-2: Jicfcfish Bay Btnthic DiU For 197S (dtniity ptr O.OS Mttr sq.) 



STATION • 172 173 174 175 17i 177 17B IBO* 182 183 184 IBS 18^ 
SPECIES BiD-CoU. I 247 248 249 230 231 232 233 255^ 237 238 239 260 2{>1 



Lirctus lincitus _--_____-.._- 

0. Aaphipodi 

F. Hauttoridae 

Pontoporeia hoyi W 9 2 - - 4 - 3 - - - - It 

F. 6aHaritlae 

Caiaarus sp. -_--_-.---._- 

Crangonyx ip. ,._-._-_.--__.- 

F. Talitridae 

Hyalelli aiteca __.._ 

F. Hysidicea 

nysis relicta -1-52--1 

CI. Arachnida 

Acarina sp.indet _.-...-_..-.- 

C). Inucta 

0. Ltpidopttra 

F. Pyralidit sp.indit. _-..--.--.._. 

0. Ephtitroptera 

F. Heptagtniidar 

StfiDBneia ip. ------------- 

0. Trichoptera 

F. Hydropsychidae 

Hydropsychc sp. _-----------. 

F. Liirttphilidac 

Psychoglypha sp. __.--..------ 

sp.indft. (iM) ,_-_---- 

F. LtpidostoMtidat 

Ltpidostou sp. --_-.,,-...-- 

F. Ltptocfridat 

Nystacidis sp. ...-.---.---- 

0. Htflipttra 

F. Coriiidat ip.indet. __-.-_.------ 

0. Coltopttra 

F. Dytisidat 

Drtodytes sp. _-._--------- 

0. Dipttra 

F. Cbironotidae 

Chironoiid pupai sp.indtt. ------i------ 

S.F. Chironwinat 

ChiroAOMis ip. .1_------..-- 

CryptochironoiM sp. -------- 

OMicryptKbiroRotus sp. ------------- 

Dicrotfndipis sp. _.--__------- 

EndKhironDMis sp. _..-------.-- 

Hamisthia t^. ------------- 

ParaduronoMtt sp. ------------- 

Paracladoptlu sp. ------------- 

Paratanytarstts sp. ------------- 

Phacnopstctra sp. ------------- 

'■ Polyptdilw sp. ------ 

Stictochironowis sp. .-._--------- 

Tanytarsuj sp. -- --1--- 

S.F. DiaatsiDM 

Monodiaatsa sp. _--__.------- 



Table Al-2: Jutfish Bay Itnthic Datt Far 1975 (dtntity ptr 0.03 ittcr sq.) 



5TATIW I 172 173 174 175 17i 177 17B IBO* 1B2 1B3 1B4 IB) lU 
SPECIES Bio-CoU. I 247 248 249 2S0 251 232 253 255* 237 256 239 260 2&1 

Potthastii sp. ----- 

Prodiuesa sp. --------...-. 

Protanypus sp. j-2----- 

S.F. Orthoclidiinie 

Cricotopus sp. ,-----«_.__.. 

EuUefftritlla sp. -.----.-..--. 

HeterotrissQcladius sp. -.----1-9.--. 

ParawtriKnttus sp. --.--........ 

S.F. Tinypodinae 

Ablabesiyia sp. ------------- 

Prociadlus sp. -2----------- 

Thieneianniiyia coiplex ---i_. ----,.. 
F. Ceratopogonidae 

Bezzia cupltx -..--...----_ 

P. nOLLUSCA 
0. 6astrapoda 

sp.indct. _-----,-•---- 

F. Hydrobiidae 

ftinicola liusa __-.----.____ 

Narstonia dKtpta ------------- 

F. Lyanaeidae 

Lyinaea sp. .----.----.-_ 

F. Phytidae 

Physa qyrina _.-------_--- 

Physa sp. ------------- 

F. Planorbiidae 

Byraulus parvus ---.-_------- 

HelisHa trivolvis ---.-..------ 

Prcwmetus cxacuous .-..---.---.- 

F. Valvatidae 

VaWatJ sinccra ...-i- ....... 

V. tricarinata .--...------- 

CI. Bivalvia 

F. Sphatriidaf 

Pisidiui sp. 551-2-------- 

Spltatriiu sp. ..-.-------.- 



TOTAL NWBER OF WBANISIIS 64 42 14 16 14 8 5 4 9 1 2 2 17 

TOTAL ttJIBEIt OF TAIA t 7765622211112 

SHANMN-KINER DIffRSITY t 2.4 2.19 2.33 1.77 2.47 0.81 0.72 - 0.32 

EVENCSS t 0.B6 0.78 0.91 0.76 0.95 0.81 0,72 0.32 

RICHNESS t 1.44 1.61 1.89 1.44 1.89 0.48 0.62 0.33 



I - iwature tubificidae Mith or Nitbout hair sttat stre addid to Tubifit tubifn 

and Limodrilus hoffKisttri retpKtivily. 
^ - qualitativt saiplt 



Tablt Al-2: Jtckfish Bay tmthic Ditt For 1973 (dtnsitr per O.OS Mtn- «|.) 



STftTIOM t 187A 1B7 168 IW IW 191 192 193 194 195 196 197 198 

SftCIES Bio-Coll, t 262 263 2M 265 2bb Z67 268 269 270 271 272 273 274 

P. COELEKTERATft HyiJra sp. 

P, KEIWTODA sp.indtt. ^ 

P. NEHERTEft 

ProstoM rubrua --.----__..__ 

P. PLAnHELHINTHES 

CI. Turbtllaria tp.indet. .-.--..-...._ 

P. ANKELIDA 
CI. Oligochitta 

F. Enchytratidat sp.indet. ------------- 

F. Blossoscolecidae 

Sparganophilus sp. ------------- 

F, Naididae 

ArctK)na:$ loundi --.-------__- 

Nals barbata _-----.---.-- 

OphidDnais serpentina -..--.----.-- 

Slavina appendiculata .---___.____- 

Specarla josinae ------------- 

Stylaria lacustris -.----..----- 

Uncinais uncinata ------.,-.--_ 

F. Tubificidat 

Aulodrilus aMricanus ------------- 

Limodrilus clapandianus ------------- 

L. hoffMisttri --. 

L. udelteiianus _.----.--.--- 

llyodrilus teipletoni -- ----- 

Potaiothrix bedoti ----_--.----- 

Rhyacodrilus nntana - - 1 2 1 4 1 1 12 3 11 B - 

Spirosperu fBrox ------------- 

Tubifex ignotus ._-__.__----- 

T. ktssltri aiericanus -_._--------- 

T. tubifex 126 

Iwaturt •itfi hair --11-1-1----- 

Iftuture nithout hiir ----------i-- 

F. Luabriculidae 

Stylodrilus htringiaoos ---2--------- 

Cl. Hirudinea 

F. Eropobdellidai 

Sina parva ---_-_--_-.-- 

F. Glotsipboniidae 

Elossiphonia coiplanata -j--. -------- 

Htlobdtlla itagnalit -i-. ,._------ 

F. Piscicolidat 

PitcicoU %f. ...__,------- 

P. ARTHROPOOA 
CI. Crustacea 
O.Isopoda 
F. AscUidac 

Asellus rKovitzai .._i9 _._------ 



Tabit Al-2: Jackfiih Bay Btnthic Data For 197S (dfnsity ptr O.OS uter iq.) 



STATim t 187A 187 IBS IVi 190 191 192 193 194 193 196 197 19fl 
SPECIES Bio-Coll. I 262 263 264 263 266 267 268 269 270 271 272 273 274 



Lirceus lincatus .---_-_..__._ 

D. Aiphipoda 
F. Haustoridae 

Pontoporeii hoyi - 16 10 25 11 B 17 16 5 5 20 42 11 
F. Baiiaridat 

Gauarus Sfi. -.-i-. -_..... 

Crangonyx sp. ---i----._--_ 

F. Talitridae 

Hyalella azteca -....____.._. 

F, Hysidacta 

Itysis relicta .._.-__,j_... 

Ct. Arachnida 

Acarina sp.indet ------------- 

CI. Insecta 
0. Lepidoptera 
F. Pyralidae sp.indet. .-----._----_ 

0. Epheieroptera 
F. Heptageniidae 

Stmonema sp. .-------_---. 

0. Trichaptera 
F. Hydropsychidat 

Kydropsychf sp. .----------__ 

F. Limtphilidat 

Psycltoglyptu ip. -----.-_-,___ 

sp.indtt. Uu) ------.._...- 

F. Lepidastoutidae 

Lepidostou sp. .---■--.-._-- 

F. Lcptoceridaf 

Nystatides sp. ---------.--. 

0. HHiptera * 

F. Corixidae sp.indet. --__-_--_--,- 
0. Coltopttra 
F. Bytisidae 

DrndytH sp. _--_-_-_----- 

0. Siptera 

F, ChironMidae 

Chironoiid pupai sp.indet. ---..-.-i..-- 

S.F. Chironoiinai 

Chironowis tp. --1-1-2- 

Cryptoctiironowis sp. .-_----_-_-.. 

DtiicryptochiroMMt ip. .--- .- 

Sicrottndipts sp. -__--_ 

EndoehironoMS sp. -.---,-..--_- 

tUmischia sp. _.......----- 

ParachironoMS sp. -._.__-.-_--- 

Parac ladoptlsa ip. _-------._--- 

Paratanytarsus sp. -.-.-..------ 

PhaenopsKtra tp. _.---.--.---- 

PolypHtilui sp. -.-.-..-----. 

Stictochirofioius sp. _..-- 

Tanytarsus sp. ------------- 

S.F. Diutslnae 

Hottodiawsa ip, .-----.-_._-- 



Table Al-2: Jackfiih lay Bmthic Data For 1975 (density per O.dS lettr sq. 



STATION t 1B7A 187 166 169 190 191 192 193 194 195 196 197 196 
SPECIES Bio-Coll. I 2U 263 264 265 266 267 268 269 270 271 272 273 274 

Potthastii sp. - 

Prodiaeesa sp. ---_.._._..._ 

Protajtypus sp. .-----. -1_.._ 
S.F. Drthoclidiinae 

Cricotopus sp. -------..-.._ 

Eukiefferiella sp. --______.__.. 

Heterotrissodidius sp. .--..-----_-. 

Paraietriocntius sp. -_.._...._... 
S.F. Tanypodinae 

Ablabesiyia sp. -.----.--.... 

Prodadius sp. ...._-....... 

ThiencHnniiyii coaplex .__._...-..__ 
F. Ceratopogonidae 

lezzia CHplex -_-.--------- 

P. nOLLUSCA 
0. Bastropoda 

ip.indet. - 

F. Hydrobiidae 

AiniCDla iiiosa __.-.-.__..._ 

Rarstonia decepta _--...----.__ 
F. Lyenaeidae 

Lywaea sp. .._-..-._-..- 
F. Physidae 

Physa fyrina __-.--------- 

Physa ip. _..___-....._ 
F. Planorbiidte 

Byraulus parvus _........,... 

HelisMi trivolvis ........._... 

ProHnetus exacuwt _...___-..--- 
F. Valvatidae 

Valvata sinceri ...._...._... 

V. tricarinata _-..__.-----. 
CI. livalvia 
F. Sphaeriidae 

Pindiiu ip. -1--1-3-1113- 

Syhaeriiu sp. _.__.... _.-l- 



TDTAL MMKR OF ORGMISMS 19 13 51 14 14 23 24 20 9 33 54 11 

TOTAL WIDER OF TAXA t 0447433353441 

SHANWW-NEIKER DIVERSITY t 4 0.68 1.15 1.74 1.09 1.36 1.51 1.1 1.39 1.35 1.27 1.03 

EVEMESS t - 0.44 0.37 0.62 0.54 0.07 0.65 0.69 0.68 0.83 0.64 0.31 

RICHKSS 1 ~ 1.02 1.17 1.S3 1.14 0.76 1.24 0.63 1.34 0.91 0.B6 0.75 



t • inature tubificldae Mith or Hithout hair sitae Mre added to Tubifex tubliix 

and Lienodrilus hoffeeisteri respectively. 
* - qualitative saeple 



Table Al-2: JicHish B^r Benthic DaU Far 1975 (density per O.OS eeter %^.) 



STATION • 19^ 200 201 202 203 204 203 207 20B 209 210 211 212 
SPECIES Bio-Colt. I 273 276 277 27B 279 2B0 261 2B3 284 283 2Bi 287 2B8 



P. COCLENTERATA Hydra sp. 

P. NERATOOA ip.indet. 

P. NEHERTEA 

Prostoaa rubrui 

P. PLATYtCLNIMTHES 
CL TurbeUaria sp.indet. 



P. ANNELIBA 
CI. Oligochaita 

F. Enchytrieidae sp.indtt. ------ 

F. Slossotcolecidie 

Sparganophilus sp. -..,-. 

F. Haididae 

Arcteonais loundi ------ 

Nais barbata ------ 

Ophidonais serpentina ------ 

Slavint appendicutata ------ 

Specaria josinae ------ 

Stylaria lacustris ------ 

Unclnais uncinata ------ 

F. Tubificidat 

Aulodrilus iMricanui . - . - 2 - 

Limodrilus claparedianui ..---. 

L. hoflwitteri ------ 

L. udekeeianus - - - - - 

Ilyodrilus teepletoni ------ 

Potaaothrii bedoti ------ 

Rhyacodrilus eontana - 1 3 4 - - 

SpirosptrM ftroi - - - - 13 10 

Tubifcx ignotui _ _ - - j - 

T. ktsileri aMricanui ------ 



T. tHkifii 

leuture vith hair ------ 

iMaturt ■itbout hair . - - - 1 . 

F. Lutbriculidae 

Stylodrilus hcringianus - 12 - - 1 10 

CI. Hirudinea 
F. Eropobitcllidae 

Dina parva --_._- 

F. Glostiphoniiiae 

Gloiiiphonia CNplanita ------ 

HtlDbdtlla ftagnalii . - - - 2 - 

F. Piuicolidae 

PiicicoU fp. ___.-- 

P. ARTHMraBA 
CI. Crustacea 
O.Isopoda 
F. Asellidae 

Aftllus racovitzai - 2 * - - 4 



Tiblt Al*2: JacUiifi Bay Binthic Sati For 197S (density fttr O.OS nitr sq.) 

STflTIOK I 199 200 201 202 203 204 205 207 20fi 209 210 211 212 
SPECIES Bio-Coll. I 275 27& 277 276 279 260 261 283 264 285 26i 267 286 



Lirctui lintatus -.---4 13- .___.. 

0. Aaphipoda 
F. Haustoridac 

Pontoporeia hoyi W 5 12 4 4 134 13 8 - 5 - 1 15 
F. Bauaridae 

BaMaruf tp. _-._ 

Crangonyi sp. ..-_-_.-__.__ 

F. Tahtndat 

Hyairlla aztna ----21 

F. nysidacea 

Rysis reUcta --_---____. I_ 

CI. Arachnida 

Acarini tp.indet -----2------- 

Cl. Insicta 
0. L«pidoptera 
F, Pyriiidif ip.indet. -----_._.__._ 

0. Ephturoptera 
F. Heptageniidar 

Sttnonna ip. -._--._____._ 

0. Trictuiptera 
F. Hydropsychidae 

Hydropiyche sp. -----.._.._.. 

F. Liwiephilidai 

Psychoglypba ip. »- 

sp.indit. liu) -,_..,. 

F. Lepidoitoaatidat 

LepidostoH ip. -.-_--__..._. 

F. Liptoctridae 

llystacidM sp. --...-._.._.. 

0. HHiptera 

F. Conxidae sp.indet. -----_..-_,.. 

0. Coltoptera 

F. Dytltidat 

OrMdytts sp. -_-.j-. ..._.. 

0. Oiptert 

F. ChironMitfit 

Chiroflotid pupae sp.indet. --------- ...j 

S.F, Chironoelnae 

ChiroMMS sp. --5---_-.---- 

Cryptochironowts ip. -- _.--- 

leticryptochiroooMS sp. -----.-.-..-- 

Bicrotendipts sp. --_---_----_. 

EndochirDROWS sp. .-.------...- 

HamiKhia sp. -..---.--''---- 

Parachironotttf sp. ------------- 

ParacUdopelu sp. -.--.--------- 

Paratanytarsus sp. -----20-- 

fhaenopsectra sp. .----._---.._ 

Polypfdilua sp. __-_--l----_- 

StictochironMus sp. __---.---_--- 

Tanytarsus sp. ----7--..---- 

S.F. BiaMiinM 

ItonodiaMsa sp. -.--__-------- 



Tablt ltl-2: Jackfiih Bay Btnthic Data For 1975 (dtntity ptr 0,03 Mttr sq.) 



STATION t 199 ZOO 201 202 203 204 205 207 208 209 210 211 212 
SPECIES Bio-Coll, t 273 276 277 278 279 2B0 2B1 281 284 283 286 2B7 288 

Potthastia sp. ..--_ 

Prodiawsa »p. .----.-_--_-_ 

Protanypui sp. .-2I--I------ 

S.F. Ortlwcladiinat 

Cricotopus sp. ._....-_...._ 

Eukieftcritlla sp. ----_.._..-.. 

HtterotrisMCladiui tp. ----11----.-- 

ParaHtriocntws sp. .----.--.-__. 

S.F. Tanypodinaf 

Ablabesayia sp. .--.-..-.-... 

Procladiui ip. .---521------ 

Thiennanniayia cuplcx ..----..._,__ 

F. Ceratapogonidae 

Btzzia coiplcx ._.__2------- 

?. BOLLUSCA 
0. Eattropoda 

sp.indtt. _._._._-.._.- 
F. Hydrobiidae 

Aanicola linta ----ni--.-.-- 

Harttonia dKepta __-.21------- 

F, Lytnatidat 

Lymaea ip. .__-_..-._--_ 

F. Physidae 

PhyH fyrlM ___._>--..,-_ 

Phyia sp. ---.----.-.-- 

F. Planorblidat 

fiyraulas parvai ___-._2------- 

HtlisDta trivDlvis -.----.-.---- 

Proatnttus ixacuoui ------------- 

F. Valvatidat 

Valvata sinctra ---ij-. ------ 

V. tricarinata .._-i-------- 

Cl. Bivalvia 

F. Spliairiidat 

Plsidiiw sp. 3 - 1 - 11 - 1 - - 13 - 1 - 

SplMiriui sp. -------.-.--- 



TOTAL NUMBER OF ORBANISHS 22 20 23 10 70 203 23 12 IB 3 13 

TOTAL NUMBER OF TA» t 2 4 5 4 IS 14 7 3 2 3 1 

SHANNON-iEIHER BIVERSITT • 0.S7 1.49 1.83 1.72 3.37 1.93 1.93 1.19 0.83 Q 1.38 

EVENNESS t 0,37 0.73 0.8 O.Bi O.Bi 0.31 0.b9 0.75 - 0.83 - 1 

RICHNESS I 0.32 1 1.21 1.3 4 2.45 1.91 0.8 - 0.35 - I.B2 



t - iHiturt tubificidaff Kith or ititliottt hair setai Mrt addid to Tubiiti tubifix 

and LiHodrilus hotftflisteri respectivtly. 
* - qualitativt satple 



Table Al-2: Jickfith Bty Bmthic Sitt For 1?75 (dtncity per 0.05 Hter iq.) 



STATIW I 213 21* 215 216 217 219 220 221 222 

SPECIES Bio-Coll. # 289 290 291 292 293 295 296 297 298 

P. COELEMTERATft Hydrj ip. -.-.--... 

P. HEHflTCM sp.indft. 

P. NEHERTEA 

ProstDU rubrui ...._.-.. 

P. PLATYHELHINTHES 

CI. Turbellarii sp.indct. _._.__-.. 

P. AMKLIDA 
CI. 01ig«h»U 

F. Enchytr«idie sp.indtt. _--_---i_ 

F. 61ossoscolecidac 

Sparganophiltts ip. _._.-_-__ 

F. Naidid» 

Arctconait lotondi ._.__..-_ 

Nais Itarbata _-_---.-- 

Ophidonais serpentina .,..__-.. 

Slavina apptndiculata ._--.---- 

Specaria josifiat -._..._.. 

Stylaria lacuttris --------- 

Uncinaif uncinata --------- 

F. Tubificidae 

AulDdrilus awricanut -..-.-.-. 
Liinodriius clapartdianui --------- 

L. hoffHiiteri _-------- 

L. udelHiinus _..------ 

Ilyodrilui tMpletoai --------- 

Potaaothrix bcdoti --..__--- 

RhyacDdrilus tontana _..,----_ 

SpirospirM firoi _.----.-- 

Tubiitt ignotus ..----..- 

T. ktnltri auricanut --------- 

T. tubifn --------- 

iHatun Mith liair --------- 

luaturc aithout hair _.----.-- 

F. Luabriculidae 

Stylodrllut Iwringianus --112---- 
Cl. Hirudinia 

F. Eropobdcllidai 

Oini parva ._.---.-- 

F. GlMfiphoniidae 

filniiphonia coaplanata --------- 

HelobdetU itagnilit --------- 

F. Pifcicolidat 

PifcicDli Ip. _--_.---- 

P. MTHRIFOM 
CI. Crustacea 
O.lupod* 
F. Asellidii 

AHllut racwitzii --------- 



Tabic Al-2: J«ckfish Bay Benthic Data For 197S Idtnsity per O.OS uter sq.) 



STATION t 213 214 215 216 217 219 220 221 222 
SPECIES Bio-Coll, t 269 290 291 292 293 295 296 297 298 



Lirctus lintatus _ - . - 
D. Aiphipoda 
F. Hiustoridac 

Pontoportia hoyi -114 
F, Bauarldae 

BlHarus sp. - _ - . 

Cranqonyx sp. - - . - 

F, Talitridae 

Hyalella azteca _ _ - . 

F. Hysidacea 

Hysis relicti - 1 1 - 

CI. Arachnida 

Acarina sp.indet - 1 - - 
CI. Instcta 
0. Lepidoptera 

F. Pyralidae sp.indet. . - - . 
0. Epheteroptera 
F. Heptageniidac 

Stenoneta sp. - . - - 

0. Trichoptera 
F. Hydropsychidae 

Hydropsyche sp. - - - - 

F. Liuephihdae 

Psycltoglyplu sp. _ . _ . 

sp.indet. tin) _ - - - 

F. Lepidostoiatidae 

LepidoitDM tp. _ . _ . 

F. Lcptoceridat 

Nystacidts sp. - _ - - 

0. Hetiptera 

F. Corixidae sp.indet. - - - - 
0. Coleoptera 
F. Dytisidae 

Oreodytes sp. _ . - - 

0. Dlptera 
F. Chironoaidae 

Chirmoiid pupae tp.indtt. - - - 1 
S.F. CiiironDtinae 

Chironoitti ip. .... 

Cryptochironoius ip. - - - - 

OctlcryptochironoMS tp. .... 

Dicrotindipts ip. _ - _ - 

Efldochiroflowis sp. .... 

Haruischia ip. _ . _ - 

ParachironDttis sp. _ _ - - 

Paradariopelaa sp. .... 

Pa ratany tarsus sp. _ . _ _ 

Phaenopstctra sp. - - - - 

Polypedilua sp. - - - 1 

StictochironoMS sp. - . - . 

Tany tarsus sp. . - _ - 

S.F. Diaiesinae 

Honodiaeesa sp. - . - - 



Table Al-2: Jacfcfish Bay Bcnthic Data For 1975 (dniity per 0.05 Mttr tq.) 



STATIW t 213 214 215 21i 217 219 220 221 222 
SPECIES Bio-Coll. I 281 290 291 292 293 295 296 297 29fl 

Potthastia sp. _._...._. 

Prodiaiesa sp. _--_._..- 

Protaitypus sp. _.---_.._ 

SiF. DrthocUdiinae 

Cricotopus sp. -.--1--.. 

EukifffirielU sp. _.__...,- 

HeUrotrissodidius sp. --------- 

Partntnocneaus sp. --------- 

S.F. Tanypodinae 

Ablabesayia ip. »._---.-. 

Procladius sp. _-.---.-- 

Thieneianniiyia CMplex -..----.. 

F. Ceratopoqonidae 

lezzia coaplex --...---- 

P. nOLLUSCA 

0. Gastropoda 

sp.indet. *.._ 

F. Hydrobiidae 

Aanicola litosa «■-______ 

Narttonia dKipta --------- 

F. Lyanaeidae 

LytntH ip. --__-._-. 

F. Physidat 

Physa 9yrina *..-.-..-- 

Physa sp. ..,-..--- 

F. Planorbiidae 

fiyraulus parvus --------- 

HelisoM trivolvif --------- 

Prownitus eucuous --------- 

F. Valvatidae 

Valvata sincera --------- 

V. tricarioata ---- 

CI. Bivalvia 

F. Sphairiidae 

Plsidiiu sp. -2-----3- 

Sphacriua tp. - j ------ - 



TOTAL MUKIER OF OROANIStlS 6 3 6 3 2 14 

TOTAL NURBER OF TAM t 13 3 3 2 112 

SHAMHNHIEIICR DIVERSITY t 2.25 1.58 1.25 0.92 0.» 

EVEUfSS I - 0.97 1 0.79 0.92 - - 0.81 

RICHNESS I - 2.23 1.82 1.12 0.91 - - 0.72 



t - iiuture tubificidae aith or nithout hair setat wtrt addtd to Tubifii tubifei 

and LiMOdrilus boffMitteri respectively. 
" - qualitative suple 



Table Al'3: Jackfish Biy Bcnthic Data for 1987 [detisity ptr 0.03 Hter sq.) 



STftTIM t 1 2 3* 3 I* 4 
SPECIES Bio-Coll. • 1 2 3 r 5 6* 7 



7 


r 


9 


10 


u 


12* 


10 


ir 


12 


u 


13 


16* 



P. COELENTERATA Hydra tp. 

P. NQ1ATDH sp.indet. 

P. I€NERTEA 

ProstoM rubrua 

P. PLATYHELBIKTHES 
CI. TurbelUrla sp.indft. 



P. ANNELIDA 
CI. Oliqochaeta 

F. Enchytraeidae sp.indet. ._._,.._..__,i 

F. Elossoscolecidae 

Sparganophilus sp. -.--_-.-..---- 

F. Haididae 

Arcteonais loaondi .-.__,....,.._ 

Naii barbata ..-_._..-..__, 

Ophidonais serpentina _.-..._-.._._- 

SUvina appendiculata -_.. .- 

Specaria josinae -.._._...._._- 

Stylaria lacuitrii --.__ 

Uncinais uncinata _-...-.--_.__- 

F, Tubificidae 

Aulodrilus aiericanus ........._.... 

Lianodrilus daparediajius -------------- 

L. hoffnisteri 10 - 3S - 1 

L. udeknianus .,.------.--.- 

Ilyodrilus tHplttoai -------------- 

Potawtlirii bedoti ----.-..------ 

Rhyacodrilus Mntana _--.--- 

Spirosperu ffro» _.-_---. 2----Z 

Tubitfi ignotus ---8--- 238 9 

T. kestltri aMricaAus -...._------.- 

T. tubifix - - 27B 2 - - - 

iMaturf aith hair - - 778 54 21 422 9808 38 43 102 98 4585 1929 

luaturc iithout tiair 3 2 8 - M 11B9 3 

F. Luabriculidae 

StylPdrilui iierinqianut ---------21 35 132 41 

CI. Hinidinta 

F. Eropobdellidae 

Dina parva __._-..----.-- 

F. Blofsiphmiidai 

GlMiiphonia coiplanata -------------i 

HilobdtlU stagnant _...__.-_----- 

F. Piscicolidac 

Piscicola sp. _..-----.----- 

P. ARTWtOPOMt 
CI. Crustacea 
D.Isopoda 
F, Asellldie 

Atcllus racovitzai .,-----------2 



Tablt Al-3: Jackfith Bay Bcnthic Data for 1987 Idtniity ptr 0.03 wter iq.) 



STATION I 1 2 3* 3 r 4 

SPECIES Bio-Coll. • 1 2 3 4" 5 6* 7 



7 


B* 


9 


10 


U 


12 


10 


ir 


12 


14 


15 


16- 



Lirciut lifltatui 
Aaphipoda 
Haustoridat 

Pontoporela hoyi 
Sauandae 

Sawarus fp. 

Znnqmyt %f. 
Talitrldat 

HyaliUa aztKa 
Hysidacta 

Hysis relicti 
Arachnida 

Acarlna sp.indtt 
Inttcta 
Ltpidoptera 
Pyralidaf ip.indtt. 
Epheaeropttra 
Hcptagttiiidat 

SttnonMa tp. 
TrichopUra 
ttydropfychidat 

Hydropsyche sp. 
Liwiiphilidac 

Piychoflypha sp. 

tp.indit. Un) 
Lflpidostoiatidat 

Lepidoitota ip. 
Liptociridat 

Hystacidn ip. 
Htfliptira 

Corixidat ip.indtt. 
Coltopttra 
Dytifidic 

Ortodytti ip, 
Oipttra 
ChironMldat 
Chironoiid pupw sp.indet. 
S.F. CKironoiinH 

ChironoMt tp. 

CryptKhirofiOMt tp. 

DnicryptDchiroiMMiit tp. 

Bicrotindiptt tp. 

Endockiroftowt tp. 

HarniKhla tp. 

Pirachironowii ip. 

PiracladoptlM tp. 

Pant any tar tut tp. 

PhacnoptKtra tp. 

Polypcdilua tp. 

Stictochironowt tp. 

Tanytartus tp. 
S.F, BiaMtinM 

Honodiattta tp. 



Tabli Al-3! Jackfiih Bay Bcnthic Dati for 1907 (dcniity ptr 0.05 Kttr sq.) 

STATION I 1 2 3* 3 4* 4 5 7 8* 9 10 11 12* 

SPECIES Bio-Coll. I 1 2 3 4* 5 6* 7 8 10 ir 12 14 15 It* 

PotthMti* sp. 

ProdiaHsa sp. --------_--_,. 

Protanypus fp. ------_-__.._. 

S.F. Orthocladiinae 

CricDtDpus 5p. --------.-.... 

Euli«ff(riella sp. -....-.._..__. 

Heterotrissocladius tp, ---------_...- 

ParaMtriocnnus sp. --.__-._._.._. 

S.F. Tanypodinu 

Ablabcstyia tp. -----.._-...._ 

Procladius sp. ----.-__ 12 ---12 

ThientMnniiyia cotplei ------.---._-_ 

F. Ctratopogoflidat 

Btizii cotpltx ...-. ._ 



P. nOLLUSU 
0. Bastropoda 

sp.indtt. 
F. Hydrobiidat 

AMicola lima 

tiarstonia dtctpta 
F. Lyanatidai 

Lymaia tp. 
F. Phyiidat 

Physa gyrina 

Phyta tp. 
F. PUnorbiidat 

Byrwiut parvui 

KtlitOM trivolvit 

Proitnitus (xacuout 
F. Valvatidai 

Valvita linura 

V. tricarinata 
CI. Bivalvia 
F. Sphairiidu 

Pisidiu tp. 

Sphatriua tp. 



TOTAL MMER OF ORSAMISMS 105i 5« 21 422 9806 41 U 122 103 4724 3489 69 

TOTAL NUNBEf! OF TAIA I 111112 6 3 4 3 3 8 

SHAMNOIHiEIin) BIVEASITY t - - 0.38 1.61 - 0.24 0.22 1.43 

EVEMESS t 0.38 0.62 - 0.12 0.14 0.62 

RICHCSS I 0.27 1.18 - 0.65 0.24 0.49 



t - iHatart tubificidat Hith or KitlKHit hair tttat ttrt addtd to Tutifti tubifcx 

and Limodrilut hoftNisttri rtsptctivdy. 
* - qualitativt saaplt 



Tabli A1-3S Jackfith Bay Bcnthi: 


Data 


for 1987 ( 


dtnfity ptr 


0.05 Htir sq. 


) 
















STATION • 


13 


14 


15 


16 IB 


19 


20 


22 


23 


24* 


23* 


26 


27 


28* 


29* 


SPECIES Bio-Coll. • 


17 


18 


19 


20 22 


23 


24 


26 


27 


28* 


29* 


30 


31 


zr 


33* 


P. COELEKTERATA Hydra ip. 


- 


- 


- 


- 


1 


- 


- 


- 


- 


• 


- 


- 


- 


- 


P. NEHATOOA ip.indct. 


- 


- 


- 


1 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


P. NEHERTEA 






























Prostna rubrui 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


. 


- 



P. platyhelhimthes 

Cl. TurbtiUria sp.indet. -1 

P. ANNELIDA 
Cl. Dligochitta 

f. Enchytratidae sp.indtt. ---_---.-..-.__ 

F. ElostoscDlecidae 

Sparginophilui sp. _..--_._-._.... 

F. Naididic 

Arcttwaxi Inondi - .-_,,__._ 

Naif barbata _--_---.-.-.... 

Ophidonait strpentina -------.-..-.._ 

Slavina appcndiculata __.__._-,__.... 

Sptcaria joiinae - ___-_--.. 

Styliria lacustrif ___.__.-.-._.__ 

Ibicinaii tincinata _--.---..._.,,. 

F. Tubificidat 

Aulodrilus awritanus -.-- 

Liinodrilus daparedianuf --------------- 

L. hoflniiteri ,_..... 

L. udekMianus ..._.--.._..--- 

Ilyodrilu* tMpIrtooi _-. ....._ 

Potaiothrii bedoti -- 

Ihyacodrilus lontana - - 12 8 12 14 - - 2 - - 5 5 - - 

Spirostxria ItTox -------- --135^- 

Tubifti iqnotH _-__..--------- 

T. kttfliri aMrlcanuf -_.-.------.--- 

T. lubifw - 

Itutun iiith hair ...1-21----3--- 

iHaturt Mithout hair _-----------i-- 

F. LuibricuUdat 

Stylodrilui htringiamii - 27 17 4 14 11 1 11 - 1 - 6 12 16 40 
Cl. Hirudinta 

F. Eropobdtllidat 

Bini parva ._------__-_.-- 

F. Glostiphoniidai 

Slossiphonia coaplanaU -.---------.--- 

Htlobdtlla itagnahf 

F. Pisckolidat 

PiKicoU sp. _---..-.--_--.- 

P. ARTHR»>ODA 
Cl. Cruftacta 
Q.Itopoda 
F. Aftllidat 

ImUm racovitzii .-,,,_..---..-- 



Tiblt Ai-3: Jickfifh Biy Benttiic Data for 19fi7 (dmsity per O.OS wttr >q.) 

STATIW I 13 14 15 16 IB 19 20 22 23 24* 25* 26 27 28* 29* 

SPECIES Bie-Coli. I 17 18 19 20 22 23 24 26 27 28* 29* 30 31 32* 33* 



Lircnis linutui 
0. Aiphipoda 
F. Hauttoridat 

Pontoporeia hoyi 
F, Sauaridae 

Saiurus ip. 

Crangonyx sp, 
F. Talitridac 

Hyalella aztKi 
F. Nysidacta 

Bysii rtlicta 
CI. Arachnida 

Acarina ip.indet 
CI. Inucta 
0. Lipidoptira 
F. Pyralldae ip.indet. 
0. Epheteroptera 
F. Heptageniidae 

StMoneu sp. 
0. Trichoptera 
F. Hydropiychidat 

ttydropcycht ip. 
F. Liwicphilidat 

Ptychoglypha tp. 

ip.indet. (iu) 
F, Lepldostoutidae 

Lepidoftou ip. 
F, Leptoceridae 

Rystacidet sp. 
0. Hftiptera 
F. Coriiidae sp.indet. 
0. Coleoptera 
F. DytisidM 

Dreodytes sp. 
0. Dipttra 
F. CliironMidae 

ChironMid pupae tp.indit. 
S.F. ChirtmiMinN 

Chlrooowi sp. 

CryptKhironiiMt sp. 

StticryptochirHiows sp. 

OicrotMdipM sp. 

EndochiroaoMS sp. 

HamiKhia sp. 

PartchironoMS sf. 

Paracladopelea sp. 

Para tiny tirsui sp. 

PtiaenepsKtra sp. 

Polyptdiliu sp. 

StictochironiMus sp. 

Tany tarsus sp. 
S.F. BiaMSinae 

Itoitodiaatsa tp. 



Tablt Al-3: J<ckfish Bay Benthic Data for 1967 (dinsity per 0.05 nter sq.) 

STATIM t 13 14 15 U IB 19 20 22 23 24* 25* 26 27 2r 29" 
SPECIES Bio-Coll. I 17 18 19 20 22 23 24 26 27 26* 29* 30 31 32* 33* 



Potthastla sp. 

ProdiaKsa sp. 

Protinypus sp. 
SiFi Orthocladiinae 

Cricotopus sp. 

Eukiefftriella sp. 

HBterotrissodadius sp. 

ParaietriocnMus sp. 
S.F. Tanypodinae 

Ablabesiyia sp. 

PrDCladius sp. 

Thieneiannliyia coiplex 
F. CiratopOQonidae 

Bezzia coaplex 

P. flOLLUSCA 
Q. Sastropoda 

sp.indet. 
F. Hydrobiidac 

AMicola liiosa 

Harstoflia decepta 
F. Lymaeidae 

Lymaea ip. 
F. Phyiidae 

Physa gyrina 

Physa sp. 
F. Planorbiidae 

Byraulus parvus 

HeliSMa trivolvis 

PrMcnctus exacuous 
F. Valvatidae 

Valvata lincera 

V. trkaritiata 
CI. Bivalvia 
F. Sphaeriidat 

Pisidiua tp. 

Spbairliu sp. 



TOTAL MJHBER OF OMMISRS 4 27 32 U 29 37 5 14 3 

TOTAL MMBER OF TAIA I 2 14 6 4 6 5 3 4 

SHMMMHIEDet DIVERSITY t O.Bl 1.42 2 1.47 2.14 2.32 0.9S 1.92 

EVEMESS t «.tt - 0.71 0.77 0.73 0.B3 1 0.6 0.96 

RICHNESS t iiM - 0.87 1,8 0.B9 1.38 2.49 0.76 1.66 



2 I 20 


24 


25 43 


2 1 5 


5 


4 3 


- 2.25 


1.82 


- 


- 0.97 


0.79 


- 


- 1.34 


1.26 


- 



t - iwaturt tubificidat iilth or Mithout hair sttie itfri added to Tubifix tubifex 

and Liinodrilus hoffatiiteri refpcctively. 
* - qualitative saaplc 



Tabic Al-3: Jactnsh lay Brnthic 


Data for 19S7 (dmity 


ptr 


0.0$ Ktcr iq, 


.) 














STATION t 


30 


31 


32 33 


34 


35 


36 


37 


36 


39* 


40 


41 


42 


43 


SPECIES Bio-Coll. 1 


34 


33 


U 37 


38 


39 


40 


41 


4Z 


4r 


44 


45 


4& 


47 


P. COELENILNATA Hydra >p. 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


P. KEMTODA sp.indet. 


1 


4 


- 


- 


1 


- 


1 


1 


. 


- 


- 


. 


- 



P. NEHERTEA 

Prostou rubrui __.--._.-..___ 

P. PLATYHELHIimCS 
CI. Turbcllaria sp.indet. -._...._.-_-__ 

P. ANNELIDA 
CI. Otigoclueta 

F. Enthytraeidae sp.indet. ... ._.,. 

F, Elossoscolecidie 

Sparganophilus ip. .--.---..._... 

F. Nildidae 

Arcteonais loiondi --23---- 10 ------ 

Nais barbata ..- ---- 

Ophidonais strptntifla _-_-.--.-.._-_ 

Slavina appendiculata --_-------_.-- 

Specaria josinat -.-..--j...--- 

Stylaria lacustris ---. 

Uncinais uncinata _-------....-- 

F. Tubificidae 

Aulodrilus iHricanus ---_--..-----_ 

Lianodrilus dapartdianus --- 

L. hoffaeisteri -------j..---. 

L. udekMianus _,,--_-__-_._- 

Ilyodrilus teapletoni _.-___-.---.-. 

Potawthrii bedoti ..----..-.-.-- 

Rhyacodrilus aofttana 19 4 10 ---911----- 

Spirosperu ftrsi 2 30 13 10 7 - 14 7 54 - 31 - 3 5 

Tubifei iqnotuf - - 116 1 - - - 122 9 - 31 - 38 3 

T. ktisleri aacricanus ----___-.--.-- 

T. tubifei -.,...3j.._.-- 

iMature Hith hair 2 1 - - - - 2 16 IS - 397 IIBO 2 

iMature aittout hair 1 6 46 - - - 9 21 6 - 336 312 10 2 

F. Luibriculidae 

Stylodrilus btrin|ia»ai 11 8 30 16 10 11 - 28 24 - - - 4 3 
CI. Hirudinta 

F. Eropobdellidae 

•ina pa"* _-_.---------- 

F. filosfiphoniidae 

610Miplionia cnplaaata -------------- 

HclobdtUa ttafMtii 

F. Piscicolidae 

Piicicola tp. -.---.-------- 

P. ARTHROraDA 
CI. Crustacea 
O.Isopoda 
F. Asellidat 

Afcltuf raCDvitzai _-____-------- 



Tabic Ai-3: Jackfish Bay Btnthic Data for 1907 (dtitsitr ptr O.OS Mter i4).) 

STATIOH t 30 31 32 33 34 35 36 37 a 3?* 40 41 42 43 
SPECIES Bio-Call. • 34 35 36 37 3S 39 40 41 42 42^ 44 45 46 47 



Lircwi linutus ----l-..-. 
0. Atphipoda 
F. Haustoridic 

Pontoporeia hoyi .--_-__.._ 
F. 8auari()at 

Eaaiarui sp. --..-.-.._ 

Cranqonyx sp. ,_---..__. 

F. Talitridat 

HYaleUa aztKa -.--._.... 
F. Nysidicei 

Rysis relicta --------.. 

CI. Aractmlda 

Acarina ip.indet .......j.. 

CI. InsKti 
0. Lcpidoptira 

F. Pyralidat sp.indet. *,_..--_.,. 
0. EphHeropttra 
F. Heptaqeniidac 

StRimeM tp. _..-.___. J 

D. Trichoptcra 
F. Kydroptychidae 

Hydropsyche sp. ........ .^ 

F. Limephilidae 

Psyctioglypha sp. _.-..--... 

Ip.indet. (in) ---- 

F. Lepidostoiatidae 

Lcpidoitou sp. ---..___.. 

F. Leptoctridae 

HystacidM sp. , - - _ 

0. Hffiiptera 

F. Coriiidae sp.indet. -------..- 

0. Coleoptcra 
F. Sytisidaa 

Breodytes sp. ---.-._-__ 

D. Diptera 
F. ChironMida* 

ChironMid pupae sp.indet. --i------- 

S.F. Chirofluinae 

Chironoius sp. *--------- 

CryptochironoMi ip. _-._-_.__. 

DcficryptKhironoMs sp. ---------- 

Sicrotindipes ip. ---__---.. 

EndocttlronoMS sp. _--.------ 

Hamischia sp. _--.-.---- 

Parachironowis sp. ,---..---- 

ParaciadoptlH sp. *.--.--.-- 

faratanytirsus sp. ,--------- 

PhaenopsKtra sp. _-___-_._- 

PolYpedilua sp. ....-_._-. 

StictochironoMS sp. ---.. 

Tanytarstis sp. ---------- 

S.F. Diaaesinae 

Hoflodiaiesa sp. *.--..-,-- 



Tabic Al-3: JacMish Bay Btnthic Data for iW fdtntity ptr 0.03 wtcr sq.) 

STATIQK t JO 31 32 33 34 35 3b 37 M 3^* « 41 42 43 

SPECIES Bio-Coll. • 34 39 3i 37 3S 39 40 41 «2 42'^ 44 43 4« 47 

Potthaitia sp. ---2 --.. 

Prodiaifsa sp. 1-9----4----21 

Protinypus sp. 3i---i4_-__... 

S.F. Drthocladiinae 

Cricotopus sp. ._.-._,_,__._. 

Eutiefferiilla sp. ,...._.....,__ 

Htterotrissodadius sp. -.1-2--I------ 

ParaHtriocntwis sp. ._____.-.-_..- 

S.F. Tanypodinae 

Ablabcsoyia sp. _-.--. ...-j._. 

Procladius sp. 1-3---223-1--- 

Thiiniaanniiyii toaplti --------,--.-. 

F. CtratopoQonidae 

Bezzia coApltx _-_-._...-._.. 

P. nOLLUSCA 
0. Sastroiwda 

sp.indtt. ------.___-... 

F. Hydrobiidu 

AinicoU liiosa .-. -.___ 

NarttDoia dKcpta _-.-.-__--.__- 
F, Lymatidat 

Lynaia sp. -___._____-_-- 

F. Physidae 

Phyta gyrina --_---.--_-_.. 

Pbysa sp. _-__.-----_--- 

F. Planorbiidac 

Syriulus parvus •..__---.-.-.- 

NiUtoM triwolvis ._-____--..--- 

ProMiictus •xacuovi ..__-_...-.-.- 

F. Valvatidai 

Valvata sincera --..-.--.----- 

V. tricarinata __-------..--- 

CI. Bivalvia 

F. Sphatrildat 

Piiidiui tp. ---1--2 

Spbacriuo %f. ._...-..._._-- 

TDTa NUHBER OF ORGANISMS 41 34 231 30 20 13 43 223 113 1 797 1492 39 14 

TOTAL HUHKlt OF TAXA t 9 7 9 5 4 3 7 13 8 1 i 2 6 5 

SHANNONHIEINEIt OIVERSirr I 2.23 2 2.33 1.6 1.38 0.77 2.31 2.23 2.13 - 1.41 0.74 l.U 2.16 

EViNKSS t 0.71 0.71 0.74 0.69 0.79 0.49 0.9 0.61 0.72 - 0.33 0.74 0.64 0.93 

RICWESS t 2.13 1.3 1.43 I.IB 1 0.78 1.36 2.22 1.48 - 0.73 0.14 1.23 1.32 



t - iiMturc tubificidat tiitb or Hithout hair setae wre added to Tubifcx tubifex 

and Liinodrilus hoffeeistcri respKtively. 
* - i|ualitativf saaple 



Table Al-3: Jackfish Biy Benthic SiU for 19B7 Uensity (wr 0.03 teter tq.) 

STftTIOH t 44 45 46 47* 48* 49* 50 51 52 53* 55 56 57 5B 
SPECIES Bio-Coll. • 48 49 50 51* 52* 53* 54 55 56 57* 59 60 61 62 



P. COELEHTERATft Hydr* sp. 

P. NEIWTODfl sp.indct. 1 

P. NEHERTEA 

Prostoiii rubrui _-_--_-._,._-_ 

P. PLATYHELHIKTKS 

CI. Turbellirii sp.indtt. ---------.._._ 

P. ANNELIDA 
CI. Dligochaeta 

F. Enchytraeidae sp.indet. -------------- 

F. Glossoscolecidae 

Sparganophilus sp. -..----..---.. 

F. Maididae 

Arctconais loiondi __-_---._-.-__ 

Nais barbata -------------- 

Dphidonais serpentina -------------- 

Slavina appendiculata _.--_-.---._.- 

Specaria josinu --- 

Stylaria Ucustris _..---.-.--.__ 

Uncinais uncinita -------------- 

F. Tufaificidae 

Aulodrilus iiericanus .--_-_--.---.- 

LlNodrilus cUparedianus - ----- 

L. hoftMiiteri 1----1-5 

L. udekeiianus --.--------.-- 

Ilyodriluf tetpletoni _--___-------- 

Potaiothrix bedoti --18-- ---- 

RhyacBdrilus •ontana ...----------- 

Spirosperta feroi! 24 -29 11 -3 16 ------- 

Tubilex ignotuf 3-70 4-34 1---1--- 

T. ktffleri aaericanus 

T. tubifex _.-..--------- 

iMatnre »ith hair - 103 93 - 1 - 10 331 5 - - 10 24 49 

Iwattire iiithout hair - - 62 2 4 1 I - - 

F. Luibriculidat 

StylDdrilus htringianat 8- 117 59 --3------- 

Cl. Hinidinti 
F. EropobdellidM 

Bifli parva «,-l-----l---- 

F. Slosiiphoniidae 

ElDHiphonia ciaplMita --.-.----i---- 

Hilobdella stagnilis ..._,--------- 

F. Piscicolidie 

Pifcicola sp. ,..-_----..--- 

P. ARTHROPOSA 
CI. Crustacea 
O.lsopoda 
F. Asellidac 

Asellui racovitiai .___._..-_---- 



Tible Al-3: Jackfish Bay Binthic Dtti for 1987 (density per 0.03 ttter sq.) 

STftTIW t 44 45 46 47* 4B* 49* 50 51 52 53* 55 56 57 5B 
SPECIES Bio-Coll. I 48 49 SO 91* 52* 53* 54 3S 56 57* 39 60 61 62 

Lirceus lineatus ------.....-.. 

D. Aiphipodi 
F, HaustoridiC 

Pontoporeii hoyi -----_..._-_.- 
F, SiHiridu 

Bjuarui sp. ......-.._._.. 

Crangonyx «p, .....-.._..... 

F. Tilitridae 

Hyalella a:tKa ----- 

F. Hysidicta 

Bysis rehcta .............. 

CI. Arachnida 

Acarina sp.indet -.----...,..-. 

CI. Insccta 
D. Lepidoptera 
F. Pyralidae sp.indet. ------.._--.-- 

0. Epheieroptcra 
F. Heptageniidat 

Stenonna ip. ---_-..-,,-___ 

0. Trichoptera 
F. Hydropsychidae 

ttydropsychc sp. -----..-..-.-- 

F. Limephilidae 

Psychoglypha sp. -.-. 

tp.indtt. (iH) --.--------.-. 

F. Lepidostoutidae 

Lepidostoia sp. ,,--.-._.._.., 

F. Uptoceridae 

Hystacides sp. ------.---..-- 

0. Hceiptera 

F. Coriiidae sp.indet. -__------_---- 

0. Coleoptera 
F. Dytisidat 

Oreodytes sp. _,-,-,------_- 

0. Oiptera 

F. Chironoiidat 

Chironoiid pupae sp.indet. -------------- 

S.F. ChironoiiMe 

ChironoMS ip. .__.--_--_.-_- 

Cryptochiroootut sp. ._.---_.-----. 

OeeicryptochiroAoMs sp. ----- -.-- 

Dicrotendipcs sp. ---.,__-.----- 

En4ochironoi«s sp. -------------- 

Hamischia sp. -------------- 

Parachironows sp. ,_------_----- 

Paradadoptlu sp. ------- 

Paratanytarsus tp. -------------- 

Phacflopscctra sp. -------------- 

Polypedilui sp. -------------- 

StictDchiroAOMi sp. -------------- 

Tanytarsus sp. ----..-------- 

S.F. Diaiesinai 

flonodiiNsa sp. .-----_-.----- 



Tablt Jll-3: JKkfish Bay Bmttiic D«U for 1987 [density ptr COS Nttr sq.) 

STflTIW i 44 4S 44 47* 48* 49* 50 31 S2 53* 33 56 57 38 

SPECIES Bio-Coll. • 48 49 30 51* 32* 53* 54 55 56 57* 59 60 61 62 



Potthastia sp. 

ProdiiKu sp. 

Protinypus sp. 
S.F. Orthocladiinac 

Cricotopus sp. 

Euliitfferiella sp. 

Heterotrissodaitius sp. 

PtruttriocneMS sp. 
S.F. Tanypodinat 

Ablabescyia sp. 

Prodidius sp. 

Thiennanniiyia coiplex 
F. Ceratopogonidae 

Beziia coiplti 

P. raiLUKA 
0. Sastropoda 

sp.indtt. 
F. Hydrebiidae 

Awiicola itw»a 

Harstonia dKepta 
F. Lywiaeidat 

Lywaea sp. 
F. Phyfidat 

Phyia gyrina 

Physa tp. 
F, Planorbiidac 

Byraulus parvus 

Htlisoia trivolvis 

Prownetus eiacuoiis 
F. Valvatidat 

Valvata tinctra 

V. tricarinata 
CI. Bivalvia 
f. Spltatriidai 

Pisidiua ip. 

Spltairiuo sp. 
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2.03 


0.13 
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- 
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0.39 
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0.B6 


- 
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- 


0.79 


0.08 


0.63 


- 


- 


0.73 


- 




1.28 


. 


1 


_ 


. 


_ 


1.37 


0.33 


0.56 


_ 


. 


0,74 


. 





TOTM. MJNBEII OF ORGMISMS 
TOTAL MIOEIt OF TMA t 
SWMOHCIIER BIVERSITT t 
EVEME5S I 
RICWESS t 



t - iMaturt tubificidae «itli or nitlHiut hair setae Mri added to Tubifei tubifex 

and Limodrilus hoffetisteri respectively. 
* - qualitative saeple 



Tible Al-3: JacHish Bay Btnthic Data for 1987 (dtntity ptr O.OS teter sq.) 
















STATION t S9 60* 


61* 63 64* 69 70* 73 


76* 


79* 


BO 


63 


66 


89 


90 


SPECIES Bio-Coll, t 63 64* 


65* 67 67* 67 70* 71 


72* 


73* 


7* 


75 


76 


77 


78 


P. COELENTERATA Hydra sp. 




- 


- 


- 


- 


- 


- 


- 


P. NEnATODA sp.indet. 


1 


- 


- 


- 


- 


2 


- 


. 



P. NEtlERTEA 

Prostou rubrui .._____......__ 

P. PLATYHELnitlTHES 
CI. Turbellaria sp.indtt. --------....... 

P. ANflELIDA 
CI. Oligochttta 

F. Enchytracidae sp.indet. ,_-_..__.....__ 

F. Glossoscolicidae 

Sparganophilus sp. __.__-_...___._ 

F. Naididat 

Arcteonais loiondi -___.__..___._. 

Nais barbata _____..-____._. 

Ophidonais serpentina --j---. .._..-., 

Slavina appendiculata --i--. ____--__. 

Specaria josinae ------..__,____ 

Stylaria lacustrii ._._.___._._.._ 

Uncinais uncinata -_-.._,-....._. 

F. Tubificidae 

Aulodrilus auricanus ---.-___.____.. 

Lianodrilut dapartdianus --------------- 

L. hoffMistiri 1 3---3-1- 

L. udikHianus .__-._-----._-- 

Ilyodrilus tciplitoni --_--.-____-.-. 

Pot»(»thri)t bedoti ------- 

Rhyacodrilus lontana -_, --9. ..---. 15- 

Spirosptrw teroi ---i?i-------3-3- 

Tubitti ignotus 4-.4D3--.----.-.. 

T. ktstleri anricanui -.------.------ 

T. tubifii 9--- 55-1 10 

iHiturt Mith hair 1 - 5 446 - 1 1 52 2 - - 81 - - 27B 

Inature aithout hair 21 - - 64 - 1 - 9 - - - 16 - - - 

F. Utbriculidat 

Stylodrilui heringianvf 9-5 64-21 2---2-33-- 
Cl. Hirudinta 

F. Eropobdtllidu 

Dini parvi --1-. --. ..----- 

F. filostiphoniidit 

BlMiiphonii coaplanata ......... i-..-- 

Helobdella stagnalit -___.---------- 

F. Piscicolidat 

PiKicoli sp. -__-___-------- 

f. ARTHROPODA 
CI. Crustacta 
O.Isopoda 
F. AseUidai 

Asellus racDvitzai _-4-2_---i.--.- 



T«ble M-3: Jackfish Bay Icnthic DtU for 1987 [dtnsity pfr 0.03 Mttr sq.) 

STATItM • 39 60* il" a W V) 70* 73 76* 79* BO B3 B6 89 90 

SPECIES Bio-Coll, t 63 64* 65* 67 6r 69 70* 71 7r 73* 74 75 76 77 78 



LircHis lintatus 1-5 3--... 

0. tephipoda 
F. Haustoridat 

Pontoporeia hoyi --.-...._.._._. 

F. Gatairidat 

Bauirus sp. --.__■_-__.____ 

Criitioflyx sp. ._-......___... 

F. Tahtridat 

Hyalella izteca ,-- _.._ 

F. flysidacca 

Bysii relicta ---____.. .....j 

CI. Arachnida 

Acarina sp.indet _------.. l-.... 

CI. In»cta 
D. Ltpidoptera 

F. Pyralidat sp.indet. ... 

0. Epheteroptcra 
F. Heptagtflildae 

Stenonna ip. -.--.....__..__ 

0. Trichopttra 
f. Hydropsychidat 

Hydropiychc sp. ------_......._ 

F. LiMtphilidie 

Psychoqlypha tp. -•-._.___.__.._ 

sp.indet. I In) ------ 

F, Lflpidottoiatidae 

Ltpidostou tp. -------..----_- 

F. Leptoctridae 

HystacidH sp. ----_-...-._..- 

0. Hciiptira 

F. CoriiidM sp.indet. ---..-..-..-___ 
0. Coleopttra 
F. SytisidM 

Ortodytts tp. -._------._..-_ 

0. Oiptera 

F. Chironooidae 

ChironoMid pupae sp.indet. --------------- 

S.F. Cltlranaeinae 

ChironoHis sp. _-_-._---,_---_ 

Cryptochironotits sp. --------------- 

DwicryptochiriMOMts sp. ----.---------- 

Sicrotndipts sp. --._--..------- 

EndochironoMS sp. -..._ 

Harnischia sp. _-_._-._._----- 

ParachlroAoaus sp. _.---_--- 

ParacladopelM sp. --__--__-----.- 

Para tany tarsus sp. -.-_,--.------_ 

Phamopsectra sp. ----__-_.------ 

Polypedilui sp. .-.----.-...-.- 

Stictochironows sp. .-.-.--_..-.--. 

Tanytarsus sp. --------.-.---- 

S.F. Diatesinae 

nonodiaHSa sp. ..---_--------- 



Tablt Al-3: Jicfcfish Bay Benthic Data for 1987 (dmsity ptr 0.03 letir sq.) 



STATION I 207 206 209 210 211 212 213 214 215 
SPECIES Bio-Coll. I 124 12S 12i 127 12B 129 130 131 132 



Potthastia sp. 

Prodiausa sp. 

Protanypus sp. 
S.F. Drthocladiinae 

Cricotopus sp. 

Eukieffcriella sp. 

HeterotrissDcladius sp. 

PariMtriocnnus sp. 
S,F. TinYpodinie 

Ablibesiyia sp. 

ProcUdius sp. 

Thiennanniayia coiplex 
F. Ceratopoqonidae 

Bezzia coaplex 

P. nOLLUSCA 
0. Bastropoda 

sp.indet. 
F. Hydrobiidae 

A«nicola linsa 

Harstoflia decepta 
F. Lymaeidae 

Lymaea sp. 
F. Physidae 

Physa gyrina 

Ptiysa sp. 
F. Planorbiidae 

Syraulus parvus 

HtlisMa trivolvis 

ProieMtus exaciioiit 
F. Valvatidat 

Valvata sincera 

V. tricarinata 
CI. Bivalvia 
F. Sphatrildat 

Pisidiuo sp. 

Sphaeriui sp. 



TOTAL WnVER OF ORGANIStlS 
TOTAL NURBER OF TAXA t 
SHAMON-KIIER DIVERSITY t 
EVEMESS t 
RICMCSS t 



40 


I 


3 


3 





6 


19 


I 27 


2 


1 


3 


1 





2 


2 


1 5 


0.54 





i.se 








0.65 


0.83 


1.9 


O.W 


- 


1 


- 


- 


O.iS 


0.83 


- 0.82 


0.27 


_ 


1.B2 


_ 


_ 


0.5i 


0.34 


- 1.21 



t - iiiature tubificidae Kith or Hithout hair setae wre added to Tubifex tubifex 

and LiModrilus hoffeeisteri respectively. 
^ - qualitative saaple 



Tabic Al-3: Jackfich Bay Bcnthlc Data for 1T87 (dnsity ptr 0.03 wtir tq.l 

STATION • 59 60* il" hZ 66" 69 Id* 73 76" 79* 80 83 86 89 90 
SPECIES lio-ColI. • 63 64* 63* 67 67* 69 70* 71 IT 73* 74 75 76 77 78 



Potthastia ip. 

ProdiaMsa tp. 

Pratanypus sp. 
S.F. OrthocladliitH 

Cricotopus sp. 

Eukitffericlla sp. 

HiterotrissDcladius sp. 

PirantriocriMus sp. 
S.F. Tanypodinae 

Ablabfsayia sp. 

ProcUdius sp. 

Thiennifttiityia CMpln 
F. Ccratopogonidar 

Bezzia cHplex 

P. noauscA 

0. Gastropoda 

sp.indct. 
F. Hydrobiidac 

Ainicola Utosa 

tlarstofiia dKtpta 
F. Lytnatidae 

LyMaca sp. 
F. Physldat 

Physa Qyrina 

Physa sp. 
F. Planorbiidaff 

fiyraulus parvus 

Htlisiwa trivoWis 

ProMtiitus tiacuotif 
F. Valvatidae 

Valvata slncera 

V. tricarinata 
CI. livalvia 
F. Sphaeriidat 

Pisidiua sp. 

Sphatriut sp. 



TOTAL NUflKR OF ORGANISRS 37 1 23 1169 2 36 4 73 10 6 2 IN 33 20 291 

TOTAL MKIBER OF TAIA I 518616324413244 

SHANHWHEIIIEfi DIVERSITY t 1.S7 - - 1.93 • 1.6B - 0.64 - - 0.66 0.32 1.13 0.1 

EVEMESS t 0.68 - - 0.76 - 0.63 - 0.64 - - - 0.42 0,32 0.38 0.09 

RICWESS t l.U - - 0.71 - 1.4 - 0.23 - - - 0.4 0.28 1 0.33 



t - iitaturc tubificidac Kith or aitlnut hair sitM wn addtd to Tubifti tubifix 

and LiModrilus hoffMistari resptctivdy. 
* - i)ualitativt satple 



Tabic Al-3: Jackfith Bay Bttithic Data tor 1987 (dniity ptr O.OJ Mter iq.) 

STATION I 93 » 99 100 103 106 113 116' 116 119 123 126 127 130 

SPECIES Bio-Coll. • 79 80 81 82 83 84 87 88* 89 90 91 92 93 94 

P. COELEMTERATA Hydra tf. 

P. tCKATOOA sp.indtt. 

P. NEflERTEA 

Prostata rubrua .___._-___..._ 

P. platyhelhiiithes 

CI. TurbeUaria sp.indit. -- ---1- 

P. ANNELIDA 
CI. Oligecbaeta 

F. Enchytraeidat sp.indit. -------------- 

F. eiossoscolKidat 

Sparganopbilus sp. -.-------__--- 

F, Haididac 

Arcteonais loModi ---.--.-..---_ 

Nais barbata -------.-_---- 

Ophidonais strptntina _-.--.--.----. 

Slavina apptndiculata .-.-, _. 

Spccaria josinai .-.---...----- 

Stylaria lacustrit -__.-_-.-.-,-- 

Uncinais imcinata ...,--_. ---3-- 

F. Tubificidac 

Aulodrilui aMricaoHi --,__--__. -2-- 

Lianodrilui cUparidianus -------------- 

L. hoffMisteri 11-7-2 1 

L. udckeiianus -------------- 

Ilyodrilus tHplitoni .------j-----_ 

Potaaothrii bfdoti ,----- 

Rhyacodrilus MAtana 3 - - - 14 - 18 - - IB 1 12 1 15 

Spirosseru ftroi ----1-1-6--20 21- 

Tubiftx itnotui -------ii----- 

T. ktssliri aitricanus -------------- 

T. tubifci 19 I . . . . 

iHature aitti hair 63 4 161 23 2 - 2 - - 1 - 2 - - 

iMature without hair 15 2753 1-- 

F. Lu^ricslidat 

Stylodriluf htringianui 2 - 11 - 2 36 2 5 148 - - 1 54 - 
CI. Hirudima 

F. EropoUitlidai 

lina fiTYi .------..----- 

F. Slosiiphoniidaf 

Blossiphoflia cotplanata -. _-----!----- 

HtlobdtlU ttagnalis ...__.---.---- 

F. Piscicolidae 

Fiicicola ip. -------------- 

f. ARTHROPOM 
CI, Crustacea 
O.Isopoda 
F. Ascmdae 

AmUm racovitzai .---.,-.---2-- 



Tablt Al-3: Jackfitb Bty Btnthic Datt for 1987 (dtniity ftr 0.03 Mttr tn.] 

STATION I n 96 99 100 103 106 113 lib* lU 119 123 12b 127 130 
SPECIES liD-Coll. • 79 M 81 B2 B3 84 B7 88" S9 90 91 92 93 94 



Lircius lineatus _._..-._-_. 41_ 

0. Atphipodi 
F. Hauttoridat 

Pontoporeia hoyi _------!-. -212 

F. 6iHaridae 

BiMirus sp. .-._..-,_-._._ 

Crjnqonyj tp. ...-_-.__-_-__ 

F. Tilitrid» 

Hyilella iitKa _-_ 

F. Hyfidacea 

Hysit relicta _.._.._-,.-_.. 

CI. Arachnida 

Acarina sp.indet -----------11- 

Cl. Instcta 
0. Lepidoptera 
F. Pyralidat ip.indtt. ____.----.---. 

0. EphMrroptera 
F. Hcptagtniidae 

Stnoneia tp. ._.,____•■,-_. 

0. Trichoptfra 
F. Hydropsychidat 

Hydropfyche tp. .-__-_-_-----. 

F. LiMCphUidac 

Piychoglypha «p. --.__--_.-._,- 

tp.indtt. (iH) _._----------- 

F. LtpidestMatldie 

Ltpidostou ip. ..-_---^------ 

F. Ltptoctridu 

Kystacidet sp. -----.--.-..-- 

0. HMipttra 

F. Corixidat ip.indct. __-__---.-..-. 

0. Colnptcra 

F. DytiiidN 

Orndytts ip. ____...------- 

0. Dipttra 

F. Chironnidai 

Chiroflotid pupae ip.indet. .----.. ----i-- 

S.F. Chironoiinae 

ChlrNOMt ip. ___..__..--901- 

CryptDchironoHi sp. _...___--.---- 

DMicryptKhironows Ip. --.,---.------ 

Dicrotrndiptf sp. ____.,__------ 

Endochironnus sp. ._____-.-.-.-- 

Harnijchia «p. _..--_-------- 

Parachironoius sp. ---_-..------- 

ParacUdopelu sp. ..._..,_-----. 

Paratanytarwis ip. ----- -- 

Phamopsflctra sp. __-_._.----l-- 

Polyptdiliu tp. .-...--- 

StictoctiironoKii sp. ------ 22 il- 

Taflytarsus tp. -..--.-------- 

S.F. Diaatsinat 

Hoitodiaaesa tp. -.-._--------- 



Tabic Al*3: Jackfifh Bay Btnthic Data for 19S7 (density ptr O.OS wttr sq.) 

STATIW • 93 94 99 100 103 lOi 113 Hi* 114 119 123 124 127 130 
SPECIES Bio-Coll, t 79 BO 81 B2 83 84 87 8B* 89 90 91 92 93 9* 



Potthastia sp. - 

ProdiaKsa sp. --.__-._. ..35 

Protanypus sp. -----11-1--3 
S.F. Orthocladiinac 

CriCDtopus sp. -----._..-_. 

EukieffericUa sp. .__.......__ 

Heterotrissocladius sp. .-----...... 

Paraittriocneitts sp. ----------._ 

S.F. Tanypodinae 

Ablabesayia sp. ,.._.,,..... 

Procladius sp. - - I 1 - - - - 1 - - 27 

Thienetanniiyia coiplei -------_.-.. 

F. CrratopogonidH 

Bezzia coipln ---------... 

P. nOLLUSCA 
0. Bastropodi 

sp.indtt. ------.-.._. 

F. Hydrobiidie 

Auicola llsosa --_-_. .__-_j 

lUrstonia decepta -------■_... 

F. Lytnaeidae 

Lyuaea sp. -------_..._ 

F. Physidat 

Pttysa gyrini -..-.--...-i 

Ptiysa sp. .,_.---l_,-. 
F, Planorbiidac 

Byraulus parvus i-_-. _.-.,-. 

Htlisoaa trivolvis __-...-__.._ 

ProMfietus exacuous -._,__. 2---- 
F. Valvatidae 

Valvtta sincira .-_ __. 

V. tricarinata ____________ 

CI. Bivalvia 
F. Sphaeriidae 

Pisidim sp. ----1-2----6 

Sphaeriui sp. --_.--.-_--- 



TOTAL NUHBER OF ORBMIStlS 114 4 1B7 29 23 37 24 11 138 20 1 234 149 23 

TOTAl NUHBER OF TAIA t .3243424442120 12 4 

SHAiMONHIEIICR OIVERSIH t 1.19 0.92 0.73 0.67 1.89 0.18 1.36 - 0.45 0.47 2.94 2.02 1.84 

EVENNESS t 0.31 0.92 0.37 0.33 0.73 0.18 0.41 • 0.18 0.47 - 0.49 0.34 0.71 

RICHNESS I 0.84 0.54 0.57 0.59 1.55 0.28 1.53 - 0.99 0.33 - 3.48 2.2 1.53 



t - iMature tubificidaa aith or aithout hair tftat wrc added to Tubifix tubifex 

and Liwodrilus hoffifisttri rtspKtivtly, 
* - qualitativt saaple 



Table Al-3: Jickfish Bay Beothic Otta for 1987 (deniity ptr 0.03 Mter «|.) 

STftTIW • 1J3 135 IK 137 138 141 146* 149 152 153 lU 159 163 IM 
SPECIES Bio-Coll. I 95 96 97 98 99 100 101* 102 103 104 105 106 107 106 



P. COELEKTERflTA Hydra sp. 

P. NEIttTDPA fp.iniet. -1 

P. NEHERTEA 

Prostoia rubrui «--.-._....___ 

P. PLATYHaniMTHES 
CI. TurbtUaria sp.indtt. -- -.._.. 

P. ANNELIDA 
CI. Oligochaeta 

F, Enchytratidae sp.indet. -----------... 

F. GloHOfcolfcidae 

Sparganophilus sp. -.----....._._ 

F. Naididae 

Arctionaif loiondi _-___......_.. 

flais birbata -----_-.__.___ 

Dphidonait strptntina -..-----...... 

Slavina appendiculata -----.-...____ 

Spccaria josinat .-.--.___.._.. 

Stylaria lacuttris -----___._._._ 

Dncinais uncinata ------_-ll.._. 

F. Tubificidat 

Aulodnlus awricanut ---_-..-..__.. 
Liinodrilui dapartdianui -------------- 

L. hoffMisteri -11-1 1 

L. udcknianus ----.._..___._ 

Ilyodrilttf ttflpletoni ---..._-..__.. 

Potaaothrix btdoti ------ 

Rhyacodrilus MXitana 12 76110----1--S3IO 

Spirosptru ferw ----_____-, 1 11 II 

Tubiftx iqnotus ----___...-..- 

T. ktsiltri aiericanus -------------- 

T. tubifti 3 53 

Iwatiirt lith hair 1-3-1----1--24 

iMatitre aithout hair 112-2---2----5 

F, Uabriculidai 

Stylodriluf hcringianui ---9----3 70 21 13 
CI. Hirudinea 

F. EropoMfUidat 

Dina parva -,---.----_-_-- 

F. GlottiphoniiiM 

BlMtiptonia coiplanata --__..-.-.---- 

HilflMilU ftaiMlis ----- 

F, Pifcicolidif 

PiKicoli fp. ----- 

P. ARTHROPODA 
CI. Cruitacta 
O.Ifo^a 
F. ftstllidae 

Attllut racovitiai --------- 



Tible Al-3: Jukfiik by Bwthic Data for 1987 (dmsity |wr 0.05 Mttr tq.) 

STATION I 133 133 IV, 137 13B 141 Hb" 149 1S2 153 IM 159 1&3 IM 
SPECIES Bio-Coll, t 95 96 97 98 99 100 101* 102 103 104 105 lOi 107 108 



Lirctus lintatus _--___..._..._ 

0. Atphipoda 

F. Haustoridae 

Pontoporeia hoyi ----1-4--3-6-2 

f. GaMandae 

GsMarus sp. _------.-...._ 

Cranyonyx sp. ..______-.__._ 

F. Taiitridac 

Hyalella aiteca .----------_.. 

F. Hysidacea 

MysiB relicta --------._.__- 

CI. Arachnida 

flcarina tp.indtt -------.-_.--- 

CI. InsKta 

0. Lepidoptrra 

F. Pyralidar sp.indtt. --,.--.--_-.-. 

0. Ephneroptera 

F. Heptaqtniidae 

Stenonna sp. --.-----..._.- 

0. Trkhapttra 

F, Hydropfychidae 

Hydropsyche sp. .-.----..-._.. 

F. Lianephilidat 

Psyctoglypha sp. -.,_,_......__ 

sp.indtt. (in) ■--____--_.-.- 

F. LepidDstnatidae 

Lepidostou sp. .---..- 

F. LeptDctridat 

Hystacidts sp. -------------- 

0. Htfipttra 

F. Corixidat sp.indet. .-.,..-_._---- 

0. Coleopttra 

F. Dytisidae 

Oreodytes sp. ------ 

0. Diptera 

F. Chironotidat 

Chironokid pupae sp.indet. --.-.-.-.---.- 

S.F. Chironotitiae 

ChironoMS sp. -----------iii 

CryptDchironotus sp. -------------- 

DtticryptochironoMS sp. -------------- 

Dicrotcndi|ws sp, ,___---_----i-- 

EndochironoMS sp. -------------- 

Harnischla sp. -------------- 

ParichironoMs sp. -------------- 

Paradadopelu sp. -.------------ 

Paratanytarsus sp. -------------- 

Phatnopiectra sp. -_--___------- 

Polyptdiliu sp. -------------- 

Stictochironows sp. ---_--i--ii--- 
Tanytarsus ip. --- 

S.F. DiaMsinae 

Honodiaaesa i^. --------42---- 



Tible Al-3: JacHish Bay Bcnthic Data for 1987 (dtniity per 0.05 wter ^.) 

STATION • 133 133 136 137 138 141 Ui" 149 1S2 133 156 159 163 164 

SPECIES 8io-CoU. • 95 96 97 98 99 100 lOr 102 103 104 lOS 106 107 108 

Potthastia sp. .---.--...l.._ 

Prodiaaesa ip. ----_._.,..... 

Protanypus sp. 131-2-------11 

S.F. Orthocladiinae 

Cricotopus fp. ---._---,...._ 

Eukitffericlla sp. .-_-...-.__... 

Heterotrissocladius sp. 19---1 

ParaHtriocnnus sp. -----._-.-_... 

S.F, Tanypodinae 

Ablabesiyia sp. __.._._..._... 

Procladius sp. .-1---. ____... 

ThiFonannliyia coiplei -------- jj-... 

F. Ctritopogonidat 

Iczzia cotplei ----- 

P. HOLLUSCA 

0. Gastropoda 

sp.indet. -.-----.-,--_- 

F. Hydrobiidae 

Auicola liHsa - - 

Harstonia deccpta _._--_._--_..- 

F, Lymaeidae 

Lymata sp. -------------- 

F. Physidat 

Physa gyrina -------------- 

Physa sp. .i-. ---_--,-_.- 

F. Planorbiidae 

Byraulus pamis ,------.---_-- 

Nclisota trivDlvis •--.----_----_ 

ProMnetus tiacuous -.-------..--- 

F. Valvatidae 

Valvata sincrra *----_---.-.-_ 

V. tricarinata ------------.- 

CI. livalvia 

F. Sphairiidae 

Pisidiiu sp. 115-1----2--5- 

Sphatriua ip. -------------- 



TOTAL NUHKR OF ORGMISHS 19 14 19 10 18 3 17 91 4 13 79 42 

TOTAL NUmEit OFTAIAt 996260206 10 3579 

SHANmHCIICR lIVEitSlTY I 1.96 1.92 2.32 0.47 1.95 - 2.36 1.38 1.5 1.89 1.58 2.7 

EVEMESS I 0.67 0.83 0.9 0.47 0.75 - - - 0.91 0.42 0.99 0.81 0.56 0.85 

RICMESS t 1.36 1.52 1.7 0.43 1.73 - - - 2.01 2 1.44 1,56 1.37 2.14 



t - iwaturc ttibificidat Hith or nithout bair iftw mn addtd to Tubifei tubiftv 

and LiModrilus hoffnisteri rtspectively. 
* ~ qualitative saiple 



Table Al-3: Jackfish Uy Bnthic Data for 1987 (denilty pfr O.OS Kttr $q.) 

STATION • 167 169" 172 173 176 185 188 192 19S 197 200 203 204 205 

SPECIES Bio-Coll. • 109 110* HI 112 113 IM 116 117 118 119 120 121 122 123 

P. COELEJITERflTfl Hydra sp. - - 

P. HEKATOBfl sp.indct. -1-1 

P. HENERTEA 

Prostoaa rubrui .----..-.-._.. 

P. PLATYHELmMTHES 
CI. TgrbBlUria sp.indet. ----- 1-- 

P. ANNELIDA 
Ci. Oligoctiatti 

F. Enchytratidie sp.indct. .-----.------- 

F, Elosfoscolecidat 

Sparganophilus sp. -_--_. -----j-- 

F. Naididae 

Arcteonais lotondi .-__....------ 

Nais barbata _---_,.-._---- 

Ophidonais serpentina ..----.-.-_.-- 

Slavina appindiculata -------------- 

SpKjria josinae --- 

Stylaria Ucustris -------------j 

Uncinais uncinata -------------- 

F, Tubificida* 

Aulodrilui iKricanus .----..------- 

LiModrilus claparcdianus -------------- 

L. hoffitistfri --11 

L. udekHianus -------------- 

Ilyodrilus tMplttoni ,--.--.-.----- 

Potatothrii bcdoti .---_.----.--- 

BhyacDdriltts mtiM 9 - 10 H 5 - 1 2 3 7 - - - 5 

Spiroiperu ftrox ---1-------12 760 

Tubifix ignotui ..----.------i 

T. kcKliri aMricanut -------------- 

T. tubifH ---41 

Imturc Kith hair ---2---------- 

twature nithout hair --12----21-1-6 

F. Luibriculidae 

Stylodrilui hiringiinui ----------- 16 17 12 

CI. Hirudinea 

F, Eropobdellidai 

•ina parvi --._-. -----12- 

F, filosiiptoniidM 

Gloss iphonia coaplanata .-----. ------i 

Helobdella stagnilli 2-5 

F. Piscicolidat 

Piscieola tp. .._._--_------ 

P. MTHROPODA 
CI. Cnistacta 
O.lsopoda 
F. Ascllidae 

Atellus racovitzai .j,.._._-.-926 24 



Takle Al-3t Jaclfisb Bay Btnthic Data for 1987 (dentlty ptr 0.03 wter iq.) 

STATION I 167 Ur 172 173 176 18S IBS 192 19S 197 200 203 204 205 
SPECIES BiD-Coll. • 109 110* 111 112 113 11* 116 117 118 119 120 121 122 123 



Lircto* lintatus ----------- 41 47 59 

0. tophi poda 

Haustoridae 
Ponto|iortia hoyi -------4-3-6 10 14 

BaMandae 
Eauarut sp. _......__._4j23 

Cran^onyi sp. ---_...._..... 

Talitridat 
Hyaltlla aztna - --10 38 

Hysidacia 
nysii rflicta -1-. _.....-._. 

ftrachnida 
Acarina ip.indtt -1---------211 

Intffcta 

Ltpidoptera 

Pyralidai sp.indit. -----2-- 

EphtHropttra 

Htptagtniidac 
Stnoniu tp. -..---_._.._._ 

Trictwpttra 

Hydropfychidat 
Hydropsycht sp. -_-___.,.._._. 

LiintphiUdac 

Fsychoglypha sp. ------ _-. 

sp.indtt. (iH) --._--..-____- 

LtpidoftoMtidae 
LcpidostoM sp. -----.....---1 

Itptoctridat 
Hystacides sp. ~. ......... 12 ^ 11 

HMlptira 

Corixidat sp.indtt. -- -1-- 

Coliopttra 

Dytitidat 

Drwdytts ip. -.--.--.-___.. 

0. Bipttra 
F. ChirooNJdai 

Cttirofloald pupa* ip.inift. ........ i .... . 

S.F. ChironMinat 

ChironoMis sp. -------- j2 ---21 

Cryptochiroflotus tp. -------------- 

Btiicryptxhiroootus tp. ---- --2- 

BlcrotMdipet tp. ........ i-.... 

EndKtiiroAOMt tp. ---------- -u-- 

Hamisctua sp. ........ i..... 

faracbiroAOtut sp. ,..---_--,---- 

Farad adopt lu sp. __-----_------ 

Fa ratany tarsus sp. __----_.------ 

Phainopttctra sp. ---.-------322 

Polyptdilui tp. -----^------.-2 

Stictocliironomis tp. _--- l-.-S 

Tanytariut tp. ------ 15 46 

S.F. Oiatninat 

BoflodiaMta tp. .............. 



Tablt Al-3: Jackfish Bay Btnthic D*t< for 1987 (dittiity per 0.05 atttr tq.) 

STflTIW I 167 169* 172 173 176 185 188 192 195 197 200 203 204 205 

SPECIES Bio-Call. I 109 110* 111 112 113 114 116 117 IIB 119 120 121 122 123 

Pottluitii sp. - 1-- 

ProdiiMsa sp. --------11-1-5 

Protinypus sp. --ii-.-.j-.-.j 
S.F. DrtbocUdiinae 

Cricotopus sp. -j-.. --__..... 

Eukitfferielli sp. ---.__._.__.._ 

HtterotrissocUitiuf sp. -----...-,_... 

Piriietriocnems sp. .....-_ 

S.F. Tinypodinie 

Ablibesiyii sp. -------_.-_... 

Prociidius sp. - - - 2 - - - - 2 - - 5 1 U 

Thiennannityia coiplex ----...__._._i 
F. Ceratopogonidae 

Bezzia cuplex .•--._-_-__j.3 

R. NQLLU5CA 
0. Caftropoda 

sp.indit. 

P. Hydroblidae 

Aanicola linsa -------_--_ 27 IB 

narstonla dKvpti ..--------. 2-- 

F, Lyinatidae 

Lyuata sp. --__,-,_..■-__ 

F, Pbysidae 

Ptiysa gyrina ■_-_-____..._.- 

Physa sp. .--- 

F. Planorbiidae 

Syrautus parvus -._->_-_..-.._ 

Helisoaa trivolvis -----------1-1 

Protenetus exacuotis --____._,____. 

F. Valvatidai 

Valvata sincera -----_.. .----1 

V. tricarinata --------_-_--_ 

CI. Bivaivia 

F. Sphatriidae 

Piiidiui sp. --261------2-1 

SplMiriiu sp. .-...--_-....- 



TOTAL NUMBER OF WMNISNS 9 4 1) 38 7 1 6 23 13 211 132 287 

TOTAL MMBER OF TAIA t 1 4 4 7 3 1 2 8 5 28 16 31 

aW HON M C IIgli DIVEitSITY I - 1.43 2.13 I.IS 0.92 2.38 1.82 3.82 2.96 3.8 

EVEHESS t - - 0.71 0.76 0.72 - - 0.92 0.79 0.79 - 0.79 0.74 0.77 

RICHNESS t - - 1.11 1.69 1.03 - - 0.S6 2.17 1.56 - 5.04 3.07 5.3 



I - iMature tubificidae Kith or Hithout hair sctat mn added to Tubifcx tubifti 

and LiModrilus boffKisteri respectively. 
* - qualitative saiple 



Tablt Al-3: Jickfish Bay Btnthic Data for 1987 (dtnsity ptr 0.05 atter sq.) 



STATION I 207 208 209 210 211 212 213 214 21S 
SPECIES Bio-Coll. I 124 12S 126 127 128 129 130 131 132 



P. COELEMTERATfl Hydra sp. 

P. NEHATDDft sp.indet. 

P. NEMERTEfl 

Prostou rubrui --_____._ 

P. PUTYHELflllCTHES 

CI. Turb«llaria sp.indet. .-----_.. 

P. MNELIM 
CI. Oligoctueta 

F. Enctiytraeidat sp.indet. ------___ 

F. Elossoscolecidae 

Sparganophilus sp. -.----__. 

F. Naididae 

Arcteonait loMmdi _--_-._.- 

Naif barbata _------._ 

Dphidonais serpentina .._-...._ 

Slavina appendiculata .._._.... 

Spccaria josinae -----__,_ 

Stylaria lacuitris -.....___ 

Uncinaif uncinata ....._.,- 

F. Tubificidae 

Aulodrilus aMricuus --.----.- 

LiHiodrilus claparedianut --,-.-... 

L. Koffacisteri ----..._1 

L. udeltiianuf ---.--_._ 

llyodrilus teapletoni ..-_.__._ 

Potanthfii bedoti -...--___ 

Rhyacodrilus tontana S1------8 

Spirospcrta teroi --------- 

Tubifex iqnotui -------.. 

T. kestleri awricamt ..-_-_-._ 

T. tubifex I 

luature Kith hair --_.--.,- 

Iwature Mithoiit hair -----,,.3 

F. Luebriculidac 

Stylodrilut berinqianui 33 - 1 3 - 3 3 1 12 
CI. Hirudinea 

F. EropobdtUidae 

Difia parva --------- 

F. filottiphmiidac 

Slofsiphonia cot|ilaAata --------- 

Helobdella itaimlis 

F. PiscicDiidae 

Piicicola sp. -.----.-- 

P. ARTHROPODA 
CI. Crustacea 
O.Itopoda 
F. Asellidae 

AMllui racovitiai __-_.---. 



Tible Al-3: JicHish ky Btnthic Diti for 1987 (dtnsity ptr 0.05 wtcr sq.) 

STATION t 207 208 209 210 211 212 213 214 215 
SPECIES Bio-CoU. t 124 125 12& 127 128 129 130 131 132 

Lirceus lintattts ---.--... 
0. Atphipodi 
F. Haustoridae 

Pontoporeia hoy: --!--- 14 -2 

F, Gauaridae 

BiMarus sp. ,__.._.-- 

Crangonyi sp. --_.-.... 

F. Talitridae 

Hyalella aiteca _-_.--.-- 
F. Hysidacta 

Bysis relicta _._------ 

CI. Arachnida 

Acarina sp.indet ,.-_--_-- 
CI. Insecta 
D. LepidopUra 

F, Pyralidae sp.indet. _.._,-_-- ^ 

0. Epheieroptera 
F. Heptageniidat 

Stenoneia sp. --------- 

0. Trichoptera 
F, Hydropsychidat 

Hydropsycht sp. .---.---- 

F. Limephilidae 

Psychoqlypha sp. .,_------ 

sp.indet. (in) __-,___-- 

F. Lepidostoutidae 

Lepidostota tp. --------- 

F. Leptoteridae 

Nystacidn sp. -.__--.-- 

0. Heiiptera 
F. Corixidae tp.indet. ..------. 

0. CoUoptera 
F. Dytisidae 

Orndytes sp. -....,--- 

0. Diptera 
F. ChironMidae 

Chironoiid pupae sp.indet. -_---.--- 
S.F. Chironuinac 

Chironows sp. -__--_--- 

CryptDchironDwit sp. --------- 

DeeicryptochirmoMi fp. _.---,--- 

DicrotendipM tp. -..-__--- 

Endochironoui sp. --------- 

Harnischia sp. ....,--.- 

ParacttironoMS sp. .._-__--- 

FaracUdoptlu sp. .-__-----• 

Paratanytarsw sp. .-- 

Phatnopsettra S|. _._--_-.- 

Polypedilui sp. .-.- 

Stictochironoaus sp. --------- 

Tanytarsus sp. --------- 

S.F. DiaMiinai Bnvironment Ontario 

nonodiiKM sp. -/^^S. Laboratory Library 

125 Resources Rd. 
Etobicoke, Ontario M9P 3Vi 




FIGURE A 1.1 Dendrogram Using Average Linkage - Jackfish Bay 1969 
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DENDCX:RAM cluster breakdown - JACKFISH BAY, 1969 



Stations 



Cluster 1 El 

Cluster 2 AI, A3, Mt, B3, B5, B6, C3, Ci, C5, C7, D2, D7, Fl, F3, HI, H5, 16, 
17, 18, 11, a3, J4, 37, 38, LI, M2, Ol, 02, P2 

Cluster 3 A5, C6, G8, H3, H6, R3 

Cluster* E3, G1,H7, H8, K5, Ml, N3 

Cluster 5 A6, D*, G2, m, 32, E5, H2, M3, A7, B«, B7, D3, D6, F2, G7, II, Kl, 
12, K2, K3, L2, tMt, Ql, Q2, Rl, R2, G5, 15, I**, 35, K**, L4, 13, N2, Q*, 
N1,F*, G3, G6 

Cluster 6 E**, E6, G<f, L3, PI 

Cluster 7 36 

Cluster 8 E7, 03, S2 

Cluster 9 G9, 19, H9 

Cluster 10 AS 

Cluster 11 D5 

Cluster 12 P3, S3 

Cluster 13 SI 

Cluster 1* F5 

Cluster 15 A2 

Cluster 16 E2 

Cluster 17 Dl 

Cluster 18 C2 

Cluster 19 CI 

Cluster 20 %t 

Cluster 21 Bl 



FIGURE A1.2 Dendrogram Using Average Linkage - JackfishBayl975 
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Dendogram Cluster Breakdown - JackfisliBay 1975 
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87 
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221 
244 
285 
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127 
173 
222 
252 
288 


76 
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257 

291 
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224 

260 

295 
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228 
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296 


80 
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231 
267 
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195 
232 
269 
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200 
233 
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216 
234 
275 


121 
160 
218 
241 
283 
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88 
251 
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292 
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176 
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83 
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197 


97 
248 


100 
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115 
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166 

94 

207 

211 

209 

175 
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266 

122 
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FIGURE A1.3 Dendrogram Using Average Linkage - JackfishBay 1987 
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Dendogram Cluster Breakdown - JackfishBayl987 



auster 1- 


Stations 


128 


















Quster 2 - 


Stations 


43 


















Quster 3- 


Stations 


114 


















auster 4- 


Stations 


102 


















Cluster 5 - 


Stations 


100 


















Qiistcr 6- 


Stations 


2 


















Quster 7 - 


Stations 


1 


















Ouster 8- 


Stations 


4 

18 

82 


6 

45 

98 


11 
49 
109 


52 
55 
116 


3 

60 

124 


5 

61 

125 


7 
62 

127 


8 

71 

131 


14 

74 


Quster 9- 


Stations 


70 


















Quster 10 - 


Sutions 


56 


















austerll- 


Stations 


78 


















Quster 12- 


Stations 


16 
36 


89 
41 


51 
37 


53 
50 


15 
32 


46 
33 


47 
42 


48 
54 


67 


QusterlS- 


Stations 


10 
40 
75 


20 
87 
77 


30 
97 


35 
107 


44 
112 


69 
108 


83 
96 


95 
HI 


99 
31 


Quster 14 - 


Stations 


118 


















Cluster 15 - 


Stations 


23 


24 


94 


119 












Ouster 16 - 


Stations 


28 
126 


19 
130 


22 
132 


39 


76 


79 


84 


90 


11 


Ouster 17 - 


Stations 


12 


27 


63 


81 


117 


121 


123 






Ouster 18- 


Stations 


92 


122 


93 














Ousterl9- 


Stations 


106 


















Ouster 20 - 


Stations 


26 


















Ouster 21 - 


Stations 


38 


















Ouster 22 - 


Stations 


103 


104 
















Ouster 23 - 


Stations 


105 


















Ouster 24- 


Stations 


65 


















auster25- 


Stations 


68 


















Ouster 26 - 


Stations 


73 


88 


no 


129 












Ouster 27 - 


Stations 


29 


















Ouster 28- 


Stations 


64 


















Ouster29- 


Stations 


72 


















Ouster 30 - 


Stations 


101 


















Ouster 31- 


Stations 


17 


















Ouster 32 - 


Stations 


91 


















Ouster 33 - 


Stations 


120 


















Ouster 34- 


Stations 


59 


















Ouster 35 - 


Sutions 


57 



















80 



34 



FIGURE AI.4 



Dendogram of Benthic Community 
Clusters in Jackf ish Bay, 1969 

See following page for station membership designation. 
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CLUSTER NUMBER 



STATION MEMBERSHIPS IN 
1969 BENTHIC COMMUNITY CLUSTERS 



Cluster Number Jackfish Bay Station Numbers 



1 Al, A2, A«, AS, Bl, B2, CI, C2, C3, C5, Dl, El, E2, F3, F<f, F5, G5, 
H*, 16, 17 

2 A3, A5, A6, A7, B3, bt, B5, B6, CH, C6, C7, D2, D3, Dt, D5, D7, F2, 
Gl, G2, HI, H2, II, 12, 31, 32, K5, Ql 

3 B7, D6, E3, E<f, E5, E7, Fl, P3, SI, 52, 53 

* E6, G3, Gif, G6, G7, G8, G9, H3, H6, H7, H8, H9, 13, It, 15, IS, 19, 33, 

3*, 35, 36, 37, 38, Kl, K2, K3, Kt, LI, L2, L3, L<f, Ml, M2, M3, M*, 
M5, Nl, N2, N3, Ol, 02, 03, PI, P2, Q2, Q3, Q4, Rl, R2, R3, 



FIGURE AI.5 



Dendogram of Benthic Community 
Clusters in Jackfish Bay, 1975 



See following page for station membership designation. 
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CLUSTER NUMBER 



STATION MEMBERSHIP IN 
1975 BENTHIC COMMUNITY CLUSTERS 



Cluster Number Jackfish Bay Station Numbers 



1, 2, 3, «t, 12, 13, 15, 18, 19, 20, 21, 2it, 29, 35, W, 52, 57, 58, 65, 66, 
70, 72, 73, 7tt, 76, 77, 78, 82, 83, 85, 86, 87, 88, 92, 95, 96, 97, 98, 
107, 108, 111, 123, 139, 140, Ikl, Hf2, l'f3, 1*4, 145, 146, 147, 148, 
149, 150, 151, 153, 156, 157, 158, 159, 160, 161, 165, 166, 170, 171, 
174, 175, 176, 177, 178, 182, 183, 184, 185, 186, 187, 187A, 188, 190, 
191, 192, 193, 198, 199, 201, 205, 207, 208, 209, 210, 211, 212, 213, 
214, 215, 216, 217, 219, 220, 221, 222 

5, 6, 7, 8, 9, 10, 1 1, 40, 41, 42, 45, 46, 47, 49, 50, 55, 56, 59, 61, 84, 
90,91,93,99 100, 101, 102, 104, 114, 

14, 22, 25, 28, 32, 33, 34, 37, 38, 43, 44, 53, 62, 63, 64, 105, 1 13, 115, 

117, 121, 122, 126, 127, 152, 154, 155, 169, 189, 200, 203, 204, 

16, 23, 26, 27,30,31, 36,69,71,75,80,81, 94, 103, 106, 112, 116, 

118, 119, 120, 124, 125, 128, 129, 130, 131, 132, 133, 134, 135, 136, 
137, 138, 163, 164, 167, 172, 173, 194, 195, 196, 197, 202 



FIGURE AI.6 Dendogram of Benthic Community 

Clusters in Jackf ish Bay, 1987 

See following page for station membership designation. 
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CLUSTER NUMBER 



STATION MEMBERSHIP IN 
1987 BENTHIC COMMUNITY CLUSTERS 



Cluster Number 3ackfish Bay Station Numbers 



1 0. 1, 7, 13, 1*, 15, 16, 18, 19, 20, 22, 23, 26, 27, 30, 31, 33, iH, 35, 36, 
38, *2, *3, *'*, 50, 55, 59, 69, 80, 86, 89, 103, 106, 113, 1 16, 1 19, 123, 
127, 130, 133, 135, 136, 137, 138, 141, U9, 152, 153, 156, 159, 163, 
16*, 167, 172, 173, 176, 185, 188, 192, 195, 197, 200, 207, 208, 209, 
210,211,212,213,214,215 

2 2, 3, 4, 5, 9, 45, 51, 52, 56, 57, 5&, 73, S3, 90, 93, 96, 99, 100 

3 10,11,32,37,40,41,46,63 
* 126, 203, 204, 205 



APPENDIX 2 



Sediment and Water Quality Re»ilts 



Table A2-li Physical Characteriitics of Jackfish Bay in 1969 



STATION 


Bio-coll. 


TRANSECT 


DEPTH 




ORGANIC 








i 


« 


E-N N-S 


(■) 


TEXTURE 


CONTENT 


VEB. 


ODOUR 


OIL 


AI 


273 




0.6 




3 





1 





A2 


274 




1.2 




3 





1 





A3 


275 




9.8 




1 





1 





A4 


276 




16.5 




1 











AS 


277 




4.6 
















Ai 


278 




7.6 
















A7 


279 




9.4 
















fte 


2B0 




7.3 
















Bl 


281 




0.9 




3 





1 





B2 


282 




14 




3 





1 





B3 


2B3 




18.3 




1 





1 





B4 


2B4 




18 




1 











BS 


285 




14.9 




1 











B6 


286 




10.7 
















B7 


287 




13.4 
















CI 


288 




l.S 




1 





1 





C2 


289 




14 




3 





I 





C3 


290 




19.5 




1 











M 


291 




18.9 




1 











C3 


292 




18 




1 











U 


293 




20.4 




1 











C7 


294 




16.6 
















Dl 


295 




1.5 




1 





1 





D2 


296 




9.4 




5 











03 


297 




14 




1 











D4 


298 




11.6 




1 











05 


299 




11 




1 











Di 


300 




10.4 
















07 


301 




16.5 
















El 


302 




1.5 
















E2 


303 




3 
















E3 


304 




3.7 
















E4 


305 




3,7 
















E5 


306 




7.3 
















E6 


307 




7.3 
















E7 


308 




B.2 
















Fl 


309 




23. B 
















F2 


310 




33.2 
















F3 


311 




26.2 
















F4 


312 




30.B 
















F5 


313 




9.4 
















61 


314 




31.7 
















62 


315 




35.7 
















63 


316 




35.7 
















64 


317 




33.2 
















65 


318 




33.8 
















66 


319 




40.2 

















Tablt A2>1; Ptiysicil Chancteriitics of Jackfish Bay in 1969 



STATID 


N Bio-coll. 


TRANSECT 


DEPTH 




DR6AN1C 








• 


1 


EHI 


»-S 


(■) 


TEXTURE 


CONTENT 


VEE. 


ODOUR 


OIL 


17 


320 




16 


45.4 


11 














68 


321 




17 


35.7 


5 














89 


322 




IS 


S3.6 


8 














HI 


323 




10 


33.B 


10 














HZ 


324 




11 


36.9 


10 














HS 


325 




12 


40.8 


10 














m 


326 




13 


47.9 


10 














m 


327 




14 


45.7 


10 














m 


326 




IS 


25,3 


11 














m 


329 




16 


30.8 


6 














m 


330 




17 


35.4 


6 














m 


331 




18 


52.4 


6 














n 


332 




10.3 


23.8 


11 














12 


333 




11.1 


37.8 


U 














13 


334 




12.1 


41.5 


11 














M 


335 




13.1 


40.5 


11 














» 


336 




14.1 


42.7 


11 














It 


337 




15.1 


23.8 


6 














17 


338 




16.1 


20.1 


4 














U 


339 




17.1 


36 


11 














If 


340 




18 


70.1 


11 














n 


341 




10.2 


26.2 


10 














12 


342 




11.2 


45.5 


10 














13 


343 




12.2 


17.1 


10 














II 


344 




13.2 


37.5 


11 














IS 


345 




14.2 


44.2 


11 














tt 


346 




15.2 


9.4 


6 














J7 


347 




16.2 


11 


6 














Jl 


34B 




17.2 


13.7 


6 














tl 


349 




10.1 


22.9 


10 














X2 


330 




11.1 


19.2 


6 














n 


351 




12.1 


22.3 


7 














t4 


352 




13.1 


38.7 


10 














& 


353 




14 


20.7 


10 


4 











U 


354 




9 


9.1 


10 














m 


355 




11.2 


15.B 


8 














a 


356 




12.2 


16.5 


8 














u 


357 




13.2 


24.4 


10 














Rl 


358 


20 


20 


5.2 


6 














112 


359 


20 


20 


29.3 


10 














13 


360 


20 


20 


30.S 


10 














m 


361 


20 


20 


12.8 


4 














» 


362 


20 


20 


25.9 


10 














IC 


363 


20 


20 


24.4 


10 














16 


364 


20 


20 


2.4 


6 














81 


365 


20 


20 


17.1 


11 














02 


366 


20 


20 


19.5 


11 















Tabit A2-l! Phriicil Chirac teriitics of Jickfith Bay in 1969 



STATION 


Bio-coll. 


TRftNSECT 


KPTH 




ORGANIC 








t 


1 


EHI 


N-S 


ID 


TEITIffiE 


CONTENT 


VEB. 


ODOUR 


OIL 


03 


367 


20 


20 


5.2 


7 





1 








PI 


366 


20 


20 


13.7 


11 














P2 


369 


20 


20 


26.2 


11 














P3 


370 


20 


20 


3 


B 














01 


371 


20 


20 


6.7 


10 














02 


372 


20 


20 


32.9 


10 














03 


373 


20 


20 


34.1 


10 














04 


374 


20 


20 


32 


9 














Rl 


375 


20 


20 


21.3 


9 














R2 


376 


20 


20 


20.1 


10 





D 








R3 


377 


20 


20 


8.S 


9 














SI 


37B 


20 


20 


1.5 


8 





1 





e 


S2 


379 


20 


20 


l.B 


6 





1 








S3 


360 


20 


20 


1.5 


8 





1 









Tible A2-2t Phyfical Charactcriftici of Jackfish Bay in 1979 



STATION Bio-coll. 


TRANSECT 


DEPTH 




DREARIC 








t 


• 


E-N N-S (■) 


TEITURE 


CONTENT 


VEG 


ODOUR 


OIL 


1 


76 




6 









1 





2 


77 




IS 















3 


78 




20 















4 


79 




17 















5 


60 




9 















b 


81 




6 















7 


82 




3.3 















8 


83 




5.5 















f 


84 




2.5 









D 





10 


89 




19 















11 


U 




\ 7 















12 


87 




3.5 









1 





13 


88 




\ A 






1 








H 


89 




1 It 









9 


9 


19 


90 




t IB 















16 


91 




' 21 















»17 


92 




\ 3 















18 


93 




I 17 















19 


H 




i U 


10 










9 


» 


n 




r 18 















21 


% 




1 13 






8 


1 





n 


ft 




I U 






t 





8 


23 


n 




i 1» 















24 


w 




f 20 












9 


2S 


100 




5 10 









1 





26 


101 




}> 18 















27 


102 




7 17 















2B 


103 




t 4.5 















29 


104 




S 9 















30 


103 




6 12.5 















31 


106 




7 IB 















32 


107 




3 3 















33 


108 




4 5 















34 


109 




S 9 















3} 


no 




6 13 















36 


111 




7 23 















37 


112 




3 6,9 















38 


113 




4 6 















139 


114 




9 3 















40 


1» 




6 24 















41 


116 




7 23 















42 


117 




2 3 















43 


118 




3 9.5 















44 


m 




4 9 















43 


128 




9 10. S 















4i 


m 




6 21 















47 


122 




7 24 
















Tablt A2-2: Pliyiicil Cbtracteristicf of Jactfith Bay in 1979 



TATIDI 


1 Biircoll. 


TRANSECT 


DEPTH 




ORBANIC 








t 


1 


E-i 


H-S 


(•) 


TEXTURE 


CONTENT 


VEB 


ODOUR 


OIL 


W 


123 




1 


1 












If 


124 




2 


3 












90 


m 




3 


IS 












tsi 


m 




4 


19 












32 


127 




3 


19 












53 


128 




6 


10 












$3 


ISO 




1 


3 












96 


131 




2 


10.3 












55 


132 




3 


19 












SB 


1S5 




4 


17 












9» 


134 




5 


U 












U 


136 




7 


4 












«2 


137 




8 


3 












U 


138 




9 


24 












M 


m 




10 


21 












63 


140 




11 


14 












M 


141 




12 


16 












69 


144 


12 


8 


14 












70 


145 


12 


9 


17 












71 


146 


12 


10 


34.7 












72 


M7 


12 


11 


42.1 












n 


148 


12 


12 


45.7 












74 


149 


12 


13 


49.4 












75 


190 


12 


14 


38.4 












76 


191 


12 


IS 


18.3 












77 


1S2 




16 


31.1 












78 


133 




17 


29.3 












BO 


153 




9 


22 












81 


156 




10 


36.6 












12 


137 




11 


40.2 












n 


198 




12 


38.4 












H 


199 




13 


43.9 












85 


160 




14 


51.2 












86 


161 




15 


36.6 












87 


162 




16 


29.3 












88 


163 




17 


32.9 












t89 


164 




8 


30 












90 


163 




9 


39 












fl 


166 




10 


38.4 












92 


167 




11 


40.2 












93 


168 




12 


43 












94 


169 




13 


43.9 












93 


170 




14 


49.4 












96 


171 




13 


42.1 












97 


172 




16 


29.3 












98 


173 




17 


36.6 












99 


174 




8 


38 













Tible A2'2: Phytical Chirac tcristict of Jackflth Bay in 1?7S 



STATION Bio-coll. 


TRANSECT 


OEPTH 




CftGANIC 








• 


t 

175 


EHt 


N-S 


(•) 


TEITURE 


CONTENT 


VEE 


ODOUR 


OIL 


IW 


9 


36 


8 














101 


176 




10 


34.7 


10 


1 











102 


177 




11 


38.4 


10 














103 


178 




12 


38.4 


10 














104 


179 




13 


34.7 


8 


1 











103 


180 




14 


34.7 


8 














106 


181 




15 


32.9 


8 














107 


182 




16 


36.6 


11 














lOB 


183 




17 


43.9 


8 














1109 


184 




8 


10 





3 








D 


tuo 


185 




9 


12 


1 














111 


186 




10 


24 


11 














112 


187 




11 


28 


6 


1 











113 


188 




12 


28 


4 














114 


189 




13 


26 


B 














115 


190 




14 


31 


8 














116 


191 




15 


31.1 


8 














117 


192 




16 


27.4 


11 














US 


193 


20 


20 


15.5 


8 














119 


194 


20 


20 


27.4 


8 














120 


195 


20 


20 


27.4 


8 














121 


196 


20 


20 


6.4 


6 





1 








122 


197 


20 


20 


U.9 


11 





1 








123 


198 


20 


20 


18.3 


8 














124 


199 


20 


20 


31.1 


8 














125 


200 


20 


20 


23.8 


8 














126 


201 


20 


20 


11 


8 


4 











127 


202 


20 


20 


4 


4 





1 








126 


203 


20 


20 


25.6 


4 


4 











129 


204 


20 


20 


29.3 


8 


4 











130 


205 


20 


20 


25.6 


8 














131 


206 


13 


7 


11.9 


10 














132 


207 


14 


5 


20.1 


B 


4 











133 


208 


14 


6 


29.3 


8 














134 


209 


14 


7 


23.6 


10 














135 


210 


13 


4 


18.3 


8 


4 











136 


211 


13 


5 


23.6 


8 


4 











137 


212 


13 


6 


25.6 


8 














138 


213 


13 


7 


29.3 


8 














139 


214 


17 


13 


7 


6 














140 


215 


17 


14 


7 


6 














141 


216 


17 


15 


9 


8 














142 


217 


17 


16 


13.7 


4 














143 


218 


17 


17 


27.4 


6 














144 


219 


16 


10 


4 


4 














145 


220 


16 


11 


4 


6 














146 


221 


16 


12 


6.4 


B 















Tablt A2-2: Phyilcal Characteristic* of Jackfifh Bay in 197S 



STATia 


i Bio-CDll. 


TRAMSECT 


DEPTH 


ORGANIC 








• 


t 


EHT 


»-S 


(■) 


TEITURE CONTENT 


ves 


ODOUR 


on 


147 


222 


u 


13 


10 













141 


m 


u 


14 


11.9 













14f 


224 


li 


IS 


12 













IN 


229 


u 


U 


17.4 













lU 


m 


u 


17 


34.7 













192 


227 


19 


B 


fi 




1 








19S 


228 


19 


9 


i 













iM 


22» 


19 


10 


27.4 













lU 


230 


19 


11 


23.S 













IM 


231 


19 


12 


» 













ISF 


232 


19 


13 


» 













IS 


233 


19 


14 


14.5 













IM 


ZI4 


19 


15 


17.4 













IM 


239 


19 


li 


20.1 













m 


2SA 


19 


17 


31.1 













m 


238 


14 


8 


37 













IM 


23f 


14 


9 


39 













lU 


240 


14 


10 


3B.4 


10 4 











Itt 


241 


14 


11 


42.1 


10 











la 


242 


14 


12 


21.9 













Iff 


244 


14 


15 


16 













171 


219 


14 


li 


20.1 













171 


24i 


14 


17 


25.6 


11 











m 


247 


13 


e 


2B 













173 


248 


13 


9 


37 













171 


249 


13 


10 


43.9 













m 


290 


a 


11 


43.9 


10 











m 


291 


13 


12 


42.1 


10 











177 


292 


13 


13 


29.3 













171 


28 


13 


IS 


9 













tlflO 


253 


13 


17 


27.4 













182 


257 


19 


19 


9.9 













US 


298 


I? 


U 


8.2 




8 


8 


8 


IM 


299 


» 


17 


11.9 













IIS 


218 


18 


13 


B.2 













m 


m 


18 


U 


11,9 













ifl7A 


U2 


18 


17 


14.6 













117 


m 


20 


20 


19 













in 


m 


21 


20 


21 










8 


in 


219 


28 


20 


17.4 




1 








IM 


211 


28 


20 


29.3 













m 


217 


20 


20 


27.4 













in 


2M 


28 


20 


31.1 













lis 


an 


28 


20 


32.9 













m 


278 


28 


20 


31.1 













IfS 


271 


28 


20 


1B.3 













in 


272 


28 


20 


13.7 




1 









Tablt A2-2t Physical Cturicttristlct of Jackfish lay in 1979 



STATION Bio-coll. 


TRANSECT 


DEPTH 




0R6ANIC 








• 


t 


E-K 


N-S 


(a) 


TEITUftE 


CONTENT 


VE6 


OOOUR 


OIL 


197 


273 


20 


20 


15. S 


8 


4 











198 


274 


20 


20 


23.8 


8 


4 











199 


275 


20 


20 


21.9 


10 














200 


276 


20 


20 


20.1 


8 














201 


277 


20 


20 


20.1 


6 














202 


278 


20 


20 


11.9 


6 














203 


279 


20 


20 


1 


7 





1 








204 


280 


20 


20 


1.5 


4 





1 








205 


281 


20 


20 


19 


7 


4 











207 


2S3 


6 


18 


43.9 


10 


4 











208 


284 


8 


18 


36.6 


11 














209 


2S5 


10 


18 


31.1 


11 














210 


28i 


12 


18 


32.9 


6 














211 


287 


13 


18 


34.7 


6 














212 


288 


14 


IB 


5S.5 


8 














213 


289 


15 


18 


49.4 


8 














214 


290 


16 


18 


42.1 


6 














215 


291 


17 


IB 


32.9 


8 














216 


292 


18 


18 


16.S 


3 














217 


293 


19 


18 


12.8 


3 














219 


295 


6 


19 


40.2 


10 


1 











220 


296 


8 


19 


31.1 


11 














221 


297 


10 


19 


31.1 


11 














222 


298 


12 


19 


31.1 


11 















t - qualiUtivt tuplt 



Table A2-3: Physical Characteristics o1 Jackfish lay in 19B7 



STATION 


Bio-coll. 


TRANSECT 


DEPTH 




ORBMtIC 








1 


i 


EHI 


K-S 


(•) 


TEITURE 


CWTEKT 


VE6 


ODOUR 


OIL 


t 


1 






0.5 













1 


2 






2 













2 


3 






17 












» 


4 






17.5 












3 


5 






21. S 












t4 


t 






17.5 












4 


7 






17.5 












s 


i 






17 












7 


10 






10 












tl 


11 






11 












f 


12 






U.5 












M 


14 






1&.5 












U 


15 






12 












112 


M 






i 












U 


17 


12 




9 












U 


11 


12 




10.9 












15 


If 


12 




20 












U 


20 


12 




22.5 












18 


22 






19.5 












19 


23 






18 












29 


24 






19.5 












22 


21 






18.5 












23 


27 






IB 












m 


n 






20.3 












m 


29 






9.5 












u 


30 






19 












27 


31 






19 












121 


32 






7 












t2f 


33 






10 












30 


34 






13 












SI 


3S 






17 












SZ 


U 






8 












IS 


37 






8.5 












SI 


m 






7 












3S 


9 






U.5 












» 


40 






2ft 












S7 


41 






5#S 












31 


42 






M 












139 


43 






5.5 












4« 


44 






24 












41 


45 






28 












« 


4ft 






2.5 












43 


47 






4 












44 


48 






7 












45 


49 






19.9 












46 


90 






17.3 












447 


51 






12.5 













Tablff A2-3: Pttytical Characteristic! of Jackfish Bay in 1987 



STATION 


Bio-CDll. 


TMMSECT 


DEPTH 




OtBMIC 








1 


1 


E-H 


IK 


(■) 


TEITURE 


CWTEIIT 


VE8 


mm 


ou 


141 


92 




2 


2 














t49 


53 




3 


4 














N 


94 




4 


U.S 














SI 


93 




5 


20.5 









1 




92 


96 




6 


22 









1 




t53 


97 




7 


14 














99 


99 




2 


I 














96 


60 




3 


a 














97 


61 




4 


20 














91 


62 




i 


IB.S 














9f 


63 




b 


14 














m 


64 




7 


5.5 














thi 


69 




B 


7.5 














a 


67 




10 


23 














m 


68 




13 


15 














69 


69 




9 


13 














170 


70 




10 


20.5 














73 


71 




13 


52 














176 


72 




16 


16.5 














179 


73 




9 


6 














eo 


74 




10 


20 














» 


75 




13 


90 














M 


76 




16 


39 














ev 


77 




9 


J7 














m 


71 




10 


45 














n 


n 




13 


46.5 














fi 


fo 




16 


50 














w 


Bl 




9 


41.5 














100 


B2 




10 


40.5 














103 


B3 




12 


43 














106 


84 




16 


31 














113 


87 




13 


37 














1116 


88 




16 


32.5 














116 


89 




16 


32.5 














UV 


90 


20 


20 


10.5 














123 


91 


20 


20 


26 














126 


92 


20 


20 


e 














127 


93 


20 


20 


6 














130 


94 


20 


20 


29 














133 


95 


14 


7 


37.5 














139 


96 


13 


5 


11 














136 


97 


13 


6 


24 














137 


91 


13 


7 


19 














la 


99 


13 


8 


30.5 














141 


100 


17 


16 


11 














tl46 


101 


16 


13 


8.5 















14f 


102 


16 


16 


12.5 
















Tablt A2-3i Fhysical Characttrjttics of Jackfish Bar in 1967 



STATim lio-coll. TRARSCT OCPTH WSANIC 

I • E-K N-S (■) TEITURE UMTENT VEG ODDttt OIL 



IS 


103 


n 


9 


6 
















1S3 


IM 


a 


10 


10.5 















ttt 


103 


13 


13 


10.5 















m 


10» 


IS 


U 


17 















163 


107 


14 


9 


34.5 















m 


lot 


14 


10 


35.5 















w 


109 


14 


13 


38 















tl&9 


110 


14 


16 


12 















172 


ni 


15 


9 


37.5 















173 


112 


13 


10 


40.5 















171 


113 


13 


13 


37 















m 


U4 


IS 


U 


12.5 















m 


m 


20 


20 


21 















m 


117 


20 


20 


34 















m 


lU 


20 


20 


10.3 















lf7 


119 


20 


20 


18.5 















2M 


120 


20 


20 


17.5 















m 


m 


20 


20 


2 






1 








2M 


m 


20 


20 


2 






t 








209 


123 


20 


20 


2 






1 


1 





2«7 


124 





If 


43 















m 


US 


1 


M 


40 















m 


m 


10 


19 


40 















210 


m 


12 


19 


37.55 















211 


12B 


13 


19 


36.5 















212 


12V 


14 


19 


34.5 















213 


130 


IS 


19 


30 















214 


131 


10 


If 


43 


U 













219 


m 


17 


19 


31 


8 














qualitative saaple 



TABLE A2.*: SEDIMENT QUALITY DATA FOR 1969 SURVEY 

(samples collected in August 1970) 



Percent Organic Mercury 

Stations Matter (mg/kg) 



C2 3.0 0.051 

C6 17.6 0.10 

AS 6.0 0.031 

C8 7.2 0.029 

E7 0.9 0.02 

F2 10.2 0.03 

13 5.5 0.12 

33 l.U 0.02 

K3 3.6 0.031 

G3 5.0 0.11 

15 t.S O.U 

J5 5.1 0.018 



Tible ta-it Jacklifti Ui StdlKnt Buility Data for 1979 



STATION 


• 


3 


i 


IS 


23 


30 


37 


40 


50 


53 


63 


Bio-coll. 


• 


71 


n 


91 


98 


105 


112 


115 


125 


128 


138 


Cii 


IPPtI 


13 


26 


10 


17 


12 


5 


11 


28 


24 


4.2 


Hi 


im) 


15 


36 


14 


22 


14 


7 


14 


19 


30 


12 


Pb 


ippt) 


6 


4 


5.5 


7.5 


4.5 


-3 


-3 


12 


5 


-3 


Zn 


ipp") 


34 


64 


37 


34 


40 


26 


34 


40 


56 


24 


nn 


(PPi) 


170 


380 


340 


1190 


350 


140 


160 


220 


460 


200 


As 


tppt} 


1.6 


3 


3.2 


3.B 


3 


5.9 


1.4 


2.9 


2.9 


2.8 


Cil 


im) 


-0.25 


-0.25 


0.3 


0.75 


0.3 


-0.25 


-0.25 


0.6 


-0.25 


-0.25 


Co 


(ppi) 


6.2 


14 


5 


8.5 


6 


3 


5.5 


7 


11 


4.8 


Hi] 


(PP«i 


0.02 


0.01 


0.01 


0.02 


0.03 


0.01 


0.01 


0.07 


0.01 


-0.01 


V 


Ipp*) 


34 


64 


37 


34 


40 


26 


34 


40 


56 


24 


Cr 


(PP«I 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


Fe 


(•D/g) 


14.4 


38.6 


16.7 


17.3 


19.8 


12.2 


16.6 


16.4 


30.9 


13.2 


K 


(ig/9) 


0.71 


4.4 


0.44 


0.78 


0.68 


0.36 


1.1 


1.4 


3.6 


0.46 


CDD 


(ig/g) 


30 


IS 


14 


24 


15 


12 


10 


90 


14 


6.5 


SD1 


tig/g) 


0.34 


0.09 


0.09 


0.13 


0.17 


0.06 


0.17 


0.8 


0.11 


0.07 


LDI 




2 


2.9 


-1 


i.e 


1.1 


-1 


-1 


S.6 


2.6 


-1 


P 


l»9/gl 


0.71 


0.58 


0.96 


0.72 


1 


0.47 


0.78 


0.8 


0.57 


0.41 


TKN 


(•g/g) 


0.7B 


0.51 


0.32 


0.42 


0.32 


0.35 


0.17 


1.4 


0.42 


0.14 


Ca 


tag/g) 


- 


- 


- 


- 


- 


- 


- 


- 





- 
























STATION 


t 


66 


70 


73 


76 


80 


83 


86 


90 


93 


96 


Bio-coll. 


• 


141 


145 


148 


151 


155 


158 


161 


165 


168 


171 


Cu 


(PPi) 


26 


12 


41 


24 


15 


99 


10 


47 


57 


34 


Hi 


(PPi) 


32 


13 


22 


30 


15 


30 


14 


24 


28 


22 


Pb 


tpp«) 


4 


3.5 


20 


6.5 


9 


4 


-3 


24 


28 


19 


In 


(PPi) 


53 


30 


45 


53 


30 


52 


30 


89 


98 


68 


Hn 


(PPi) 


500 


240 


940 


450 


340 


300 


330 


460 


870 


370 


As 


(PP«) 


2.e 


1.8 


5.5 


2.3 


3 


1 


1.8 


5.8 


7.2 


3.2 


Cd 


(PPi) 


-0.25 


-0.25 


0.5 


-0.25 


0.3 


1 


-0.25 


0.75 


0.9 


0.5 


Co 


(PPi) 


12 


5.5 


9 


11 


6.5 


10 


5 


9 


11 


8.5 


Hq 


(PPi) 


0.01 


0.01 


0.04 


0.01 


0.03 


0.08 


0.01 


0.06 


0.07 


0.06 


V 


, (»i) 


93 


30 


45 


93 


30 


92 


38 


46 


50 


42 


Cr 


(PPi) 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


Ft 


(■g/g) 


50.2 


13.3 


23.4 


22.9 


16.3 


28.2 


16.3 


25.4 


26.5 


21.8 


K 


(•g/g) 


3.4 


0.64 


1.8 


3.8 


0.69 


2.3 


0.82 


1.8 


1.9 


1.4 


COD 


(•g/g) 


9.5 


12 


50 


15 


20 


120 


20 


97 


90 


SO 


S04 


(ig/g) 


0.06 


0.12 


0.1 


0.12 


0.16 


0.29 


0.29 


0.55 


0.32 


0.37 


LOl 




3.5 


-1 


4.5 


3.3 


1.6 


7.9 


1 


9.9 


6 


4.2 


P 


(ig/g) 


0.47 


0.68 


0.94 


0.57 


0.82 


1.1 


1.1 


0.96 


1.1 


1 


in 


(ig/g) 


0.42 


0.34 


1.2 


0.45 


0.95 


2.6 


0.37 


1.6 


1.6 


0.94 


Ca 


(•g/g) 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


t - qualitative faaplt 




















-• - dettctiod liiit 





















Table A2-5: Jackfish Say ScdiMnt Duality Data for 1973 



STATION 


t 


too 


103 


106 


tllO 


113 


116 


119 


123 


126 


127 


Bio-coll. 


t 


175 


17B 


IBl 


185 


188 


191 


194 


198 


201 


202 


Cm 


imi 


M 


20 


24 


4,5 


11 


15 


46 


13 


12 


28 


Mi 


im) 


18 


16 


20 


10 


19 


16 


26 


IS 


14 


37 


n 


im) 


7.5 


8.5 


10 


-3 


2.5 


7 


94 


4 


10 


5.5 


u 


lM») 


46 


4B 


52 


34 


36 


41 


92 


34 


42 


68 


Hi 


(ffi) 


420 


270 


680 


230 


220 


300 


660 


540 


180 


520 


Hi 


(ppi) 


2.1 


2.8 


3.2 


1.8 


1.4 


1.4 


9.6 


1.8 


3.2 


3.2 


U 


(wi) 


0.15 


0.25 


0.1 


-0.1 


-0.2 


-0.2 


0.85 


-0.2 


0.1 


-0.2 


Ci 


im\ 


7 


6 


7 


4.5 


5.5 


7 


10 


6 


14 


8 


m 


Cm) 


0.03 


0.05 


0.04 


0.01 


0.01 


0.02 


0.06 


0.01 


0.04 


0.03 


V 


<w» 


39 


36 


40 


22 


34 


30 


50 


40 


29 


66 


Er 


im) 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


Ft 


(•q/9) 


1S.2 


17.3 


21.3 


11.6 


IB 


16.1 


27 


17.7 


15.6 


35 


K 


lig/gl 


0.93 


0.76 


1.7 


0.39 


1.2 


0.7 


i.e 


0.89 


0.49 


4.6 


COD 


(■g/g) 


40 


33 


34 


6.5 


10 


19 


82 


16 


30 


12 


SD4 


(•g/gl 


0.32 


0.34 


0.42 


0.08 


0.09 


O.OB 


0.2 


0.07 


0.1 


0.03 


LOI 




3.1 


2.7 


5 


1.1 


2.2 


1.7 


6.1 


5.5 


3.9 


6 


P 


(•g/g) 


1.3 


1.1 


0.91 


0.79 


0.74 


0.8 


1 


0.87 


0.6 


0.57 


TKN 


(•g/g) 


0.79 


O.Bl 


0.94 


0.27 


0,43 


0.37 


1.7 


0.56 


0.6 


0.38 


Ca 


Ug/g) 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 










137 
















STATION 


t 


130 


133 


141 


146 


149 


193 


156 


159 


164 


Bio-coll. 


• 


205 


208 


212 


216 


221 


224 


228 


231 


234 


239 


Cl 


(PPi) 


18 


24 


27 


24 


22 


5 


5,8 


B.5 


7 


28 


m 


(n») 


19 


20 


20 


30 


27 


12 


12 


16 


14 


20 


n 


im) 


8 


10 


13 


7.5 


5 


-3 


-3 


-3 


-3 


9 


u 


im) 


44 


51 


52 


58 


52 


20 


20 


28 


22 


50 


m 


im) 


440 


380 


440 


500 


500 


1)0 


140 


220 


200 


440 


it 


Cppt) 


2.4 


2.5 


2.5 


2.4 


2.4 


0.77 


0.92 


1.5 


0.95 


2.5 


u 


(pp«) 


-0.2 


0.25 


0.2 


-0.2 


-0.2 


-OJ 


-0.2 


-0.2 


-0.2 


0.25 


b 


im\ 


B.S 


7.5 


8.9 


12 


a 


5.5 


5 


6.5 


5 


8.5 


Ml 


im) 


0.03 


0.04 


0.06 


0.02 


0.02 


-0.01 


-0.01 


-0.01 


-0.01 


0.05 


« 


(PN 


42 


42 


43 


54 


54 


28 


31 


29 


25 


40 


er 


(pp«) 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


ft 


(■g/gi 


20.6 


20.8 


20.6 


28.9 


28 


17.6 


13 


16.2 


13.2 


19.8 


r 


(■g/g) 


1 


0.96 


0.97 


3.9 


3.5 


0.36 


0.31 


0.35 


0.38 


1.1 


COD 


(ig/g) 


10 


35 


47 


10 


12 


5 


5 


5 


5 


42 


S04 


(ig/f) 


0.06 


0.08 


0,09 


0.01 


0.02 


0.01 


0.03 


0.02 


0.01 


0.21 


LOI 




3 


3.4 


4.1 


6.1 


6.4 


-1 


-1 


-1 


-1 


3.3 


P 


(•g/g) 


0.76 


0.84 


0.85 


0.5 


0.57 


0.43 


0.81 


0.42 


0.48 


0.83 


TKN 


(■q/gi 


0.65 


0.74 


0.77 


0.42 


0.42 


0.1 


0.11 


0.12 


-0.12 


0.63 


Ca 


(•g/g) 


" 


*- 


- 


- 


- 


- 


- 


- 


- 


- 



t - qiMlitativt saaple 
-• - dttKtion liiit 



Table A2-5: Jackfish Bay Sediient QuilitY Data for 197S 



STATION 
Bio-coll. 



U7 
242 



173 
24B 



17b 
231 



185 
260 



192 
2U 



195 
271 



197 
27J 



200 
27i 



203 
281 



207 
283 



Cu 


lPI») 


20 


33 


52 


17 


46 


22 


7.5 


IS 


46 


21 


Hi 


IPPt) 


26 


22 


26 


18 


27 


20 


13 


IB 


20 


16 


Pb 


lp(») 


3.5 


18 


32 


-3 


2S 


9 


-3 


6.5 


550 


9 


Zn 


tppil 


46 


67 


88 


- 


92 


49 


26 


34 


490 


46 


Ita 


(PPI) 


280 


450 


1700 


270 


900 


280 


180 


290 


300 


310 


As 


(pptt 


2,4 


4.2 


9.7 


1 


7.3 


2.8 


0.98 


2.2 


8.6 


- 


Cd 


(PP«) 


0.1 


0.4 


0.8 


-0.2 


0.75 


0.15 


-0.2 


-0.2 


0.75 


-0.25 


Co 


(PP«) 


S 


9 


9.5 


9 


10 


7.5 


4.5 


6.5 


8 


6 


Hg 


(PP«) 


0.03 


0.11 


0.17 


-0.01 


0.14 


0.05 


0.01 


0.02 


0,35 


-0.05 


V 


(ppi) 


38 


42 


47 


- 


54 


39 


30 


36 


42 


42 


Cr 


(ppi) 


- 


- 


- 


- 


- 


- 


- 


- 


- 


36 


ft 


(•g/Q) 


18.2 


21.3 


26 


17.4 


27.3 


19.1 


13 


18.4 


23 


20 


K 


(•g/g) 


0.82 


1.3 


2.2 


0.44 


2.6 


1.7 


1 


1.3 


1.9 


1.2 


COD 


Iig/g) 


20 


50 


75 


- 


85 


40 


15 


20 


110 


- 


S04 


(•g/g) 


0.15 


0.25 


0.03 


0.17 


0.24 


0.01 


0.06 


0.05 


18 


1.6 


LOI 




1.9 


4.2 


6.3 


1 


7.2 


3.9 


l.B 


2.5 


8.7 


3.5 


P 


(■g/g) 


0.67 


0.8 


1.2 


0.48 


1.2 


0.95 


1.2 


1 


0.96 


0.89 


TKN 


(•g/g) 


0.4 


0.85 


1.8 


0.12 


2 


1.3 


0.36 


0.38 


1.9 


0.54 


Ca 


(•g/g) 


- 


- 


- 


- 


- 


- 


- 


- 


- 


4,4 


























STATION 


t 


208 


209 


210 


211 


212 


213 


214 


215 


216 


217 


Bio-coll. 


• 


284 


285 


286 


287 


288 


289 


290 


291 


292 


293 


Cu 


(ppi) 


38 


19 


B 


11 


16 


11 


18 


12 


12 


16 


Ni 


im) 


35 


15 


9.5 


9.5 


17 


12 


14 


12 


17 


16 


Pb 


(PPi) 


12 


5 


7.5 


9.5 


3 


2,5 


7.5 


7 


2.3 


-2 


Zn 


(PP«) 


98 


46 


27 


30 


44 


32 


44 


32 


33 


34 


fln 


(ppi) 


520 


380 


250 


310 


4100 


320 


290 


240 


250 


300 


At 


(ppa) 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


Cd 


(?#•) 


-0.25 


-0.25 


-0.25 


-0.25 


-0.25 


-0.25 


-0.25 


-0.25 


-0.25 


-0.23 


Co 


(f^pll 


17 


8.3 


6 


6 


10 


6 


5 


4.5 


6.5 


8.5 


Hg 


(Wi) 


-0.03 


-0.03 


-0.05 


-0.05 


-0.05 


-0.05 


-0.05 


-0.05 


-0.05 


-0.05 


V 


im) 


86 


43 


42 


32 


40 


35 


54 


40 


55 


49 


Cr 


(ppt) 


94 


46 


30 


39 


42 


36 


34 


32 


36 


38 


ft 


(•g/g) 


47 


20 


19 


22 


34 


18 


16 


17.8 


24 


22 


K 


(•g/g) 


6.4 


2.4 


0.36 


0.6 


1.4 


1 


0.66 


0.42 


0.41 


0.33 


COD 


(•g/g) 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


S04 


(•g/gl 


0.13 


0.25 


0.23 


0.28 


0.55 


1.3 


6.5 


0.4 


0.1 


0.1 


LOI 




9.5 


3.7 


1.2 


1.4 


1 


1.8 


1.7 


1.1 


1 


1 


P 


(•g/g) 


0.7 


0.52 


0.97 


1.3 


1.8 


1.1 


0.7 


1,2 


0.54 


0.44 


TU 


(•Q/g) 


0.33 


0.24 


0.21 


0.23 


0.8 


0.36 


0.36 


0.22 


0.12 


0.12 


Ca 


(•g/g) 


38 


103 


3.5 


7 


4.9 


4.6 


3.5 


4.8 


4 


4 



t - gtulitative tasplt 
-• - detKtiso li^it 



Ttbie A^6: Jukfish Bay Miant Duality SaU for 1?B7 



STATIOi 


t 


1 


t3 


t3 


3 


3 


5 


5 


15 


23 


23 


Bio-col I. 


t 


2 


4 


4 


5 


5 


8 


8 


19 


27 


27 


Uytr supled 


T 


T 


B 


T 


B 


T 


B 


T 


T 


1 


Cu 


(ug/g) 


35 


17 


33 


10 


38 


12 


15 


14 


17 


14 


Hi 


lug/g) 


22 


17 


20 


16 


22 


12 


15 


IS 


14 


13 


Pb 


(ug/g) 


18 


12 


15 


76 


14 


11 


16 


14 


13 


12 


Zn 


lug/g) 


110 


43 


120 


54 


150 


38 


37 


37 


37 


32 


Ft 


(ug/g) 


17000 


15000 


16000 


- 


15000 


- 


IBOOO 


15000 


14000 


- 


lln 


(ag/gl 


220 


IBO 


220 


170 


200 


130 


360 


400 


340 


290 


Al 


(ug/g) 


10000 


9000 


8900 


- 


9400 


- 


6600 


6400 


6600 


- 


As 


(ug/g) 


0.B3 


2.6 


1.2 


2 


0.94 


2.7 


1.3 


3 


2.7 


2.4 


U 


lug/g) 


0.33 


-0.2 


0.79 


-0.2 


0.65 


-0.2 


-0.2 


-0.2 


-0.2 


-0.2 


Co 


(ug/g) 


9.9 


9.5 


9.7 


6.7 


9.7 


7.8 


9,1 


B.6 


8.3 


B.4 


Hg 


Ug/g) 


0.06 


0.12 


0.01 


0.23 


0.01 


0.11 


0.04 


0.01 


0.02 


0.01 


K 


(ug/g) 


1600 


1400 


1200 


- 


1400 


- 


630 


6000 


600 


- 


V 


lug/g) 


44 


39 


43 


- 


42 


- 


43 


35 


35 


- 


SM 


(ug/g) 


635 


270 


40 


- 


56 


- 


150 


14 


13 


- 


LDI 


(■g/gdry) 


12 


160 


-5 


- 


IB 


- 


12 


17 


5.7 


- 


P 


(ug/g) 


- 


- 


- 


0.8 


- 


- 


- 


0.9 


- 


0.6B 


TKN 


lug/g 1 


;.'« 


■m. 


- 


3.2 


■m 


- 





-0.2 





-0.2 




















STATION 


1 


30 


30 


40 


40 


50 


50 


153 


57 


57 


t70 


Bio-coU. 


t 


34 


34 


44 


44 


54 


54 


57 


61 


61 


70 


layer saoplMi 


T 


B 


T 


B 


T 


B 


T 


T 


B 


T 


Cu 


(ug/g) 


14 


2B 


33 


46 


17 


12 


39 


16 


14 


50 


Ni 


lug/g) 


17 


17 


13 


25 


18 


15 


23 


18 


16 


25 


Pb 


(ug/g) 


7.5 


20 


10 


21 


13 


8.2 


19 


12 


12 


35 


Zn 


(ug/|) 


30 


65 


38 


150 


51 


59 


120 


49 


41 


100 


Fe 


(ug/g) 


16000 


16000 


15000 


- 


16000 


17000 


19000 


- 


IBOOO 


23000 


tin 


(ug/g) 


280 


370 


260 


240 


200 


530 


250 


210 


360 


390 


Al 


titg/g) 


9900 


9400 


noo 


- 


10000 


8000 


12000 


- 


7200 


14000 


As 


(ug/g) 


2.2 


1.9 


2.7 


1.9 


3.7 


1.2 


2.7 


2.9 


2.1 


1.6 


U 


(ug/g) 


-0.2 


-0.2 


-0.2 


0.98 


-0.2 


-0.2 


0.44 


-0.2 


-0.2 


0.2 


Co 


(ug/g) 


9.B 


9.2 


8.6 


10 


9.9 


9.8 


10 


10 


8.8 


12 


»9 


(ug/g) 


0.02 


-0.01 


0.06 


0.01 


0.19 


0.05 


-0.01 


0.23 


0.02 


0.01 


t 


(«g/gl 


620 


IBOO 


1300 


- 


IBOO 


1400 


790 


- 


1600 


870 


V 


(ug/g) 


38 


44 


38 


- 


40 


42 


46 


- 


44 


52 


SiM 


(ug/g) 


17 


13 


32 


- 


720 


155 


100 


- 


140 


14 


LOI 


(■g/gdry) 


18 


7 


30 


- 


180 


42 


37 


- 


40 


17 


P 


l"f/i) 


0.74 


- 


0.B3 


- 


0.B2 


- 


- 


- 


- 


- 


TKN 


(ug/g) 


-0.2 


- 


1.1 


- 


3.7 


- 


- 


- 


- 


- 


t - qualitatlvf fuptt 




















-* - ditKtion liait 




















T -toi 


1 






















B - BettM 























Tablt A2-6t Jaclfiih Bay Seditent Quality Dita for 1987 



STATION 


1 


73 


73 


80 


80 


90 


93 


93 


96 


96 


100 


Bio-coll. 


• 


71 


71 


74 


74 


78 


79 


79 


80 


SO 


82 


layer sai 


ipted 


T 


B 


T 


B 


T 


T 


B 


T 


B 


T 


Cti 


(ug/g) 


24 


12 


16 


45 


46 


60 


50 


20 


47 


17 


Ni 


(ug/g) 


26 


14 


IB 


23 


24 


20 


25 


23 


25 


23 


n 


(ug/g) 


14 


11 


13 


30 


32 


11 


37 


12 


25 


12 


In 


(ug/g) 


M 


35 


42 


93 


93 


44 


100 


47 


120 


45 


Fe 


(og/gl 


24000 


• 


20000 


21000 


22000 


- 


22000 


31000 


21000 


- 


Hn 


(ug/g) 


480 


330 


410 


340 


450 


470 


670 


1700 


310 


910 


Al 


(ug/g) 


15000 


- 


9000 


13000 


14000 


- 


14000 


13000 


13000 


- 


li 


(ttg/g) 


4.2 


2.8 


2.5 


2.8 


5.6 


5.6 


1.5 


5.5 


5.3 


3.1 


U 


lug/g) 


-0.2 


-0.2 


-0.2 


-0.2 


-0.2 


-0.2 


0.31 


-0.2 


0.47 


-0.2 


e» 


(ug/g) 


13 


8.6 


10 


11 


12 


20 


12 


13 


11 


13 


m 


(«g/g) 


0.19 


0.02 


0.01 


0.02 


0.16 


0.14 


0.01 


0.16 


0.02 


0.16 


K 


(ug/g) 


2400 


- 


830 


1300 


2300. 


- 


1800 


2500 


2300 


- 


V 


(ug/gl 


54 


- 


45 


49 


53 


- 


52 


SI 


SO 


- 


S04 


(ug/g) 


bt 


- 


15 


22 


90 


- 


28 


87 


24 


- 


LOI 


(•g/gdry) 


65 


- 


14 


9 


77 


- 


15 


67 


IB 


- 


P 


(ug/g) 


0.82 


- 


0.66 


- 


0.77 


- 


- 


- 


- 


- 


TKN 


(ug/g) 


1.8 


- 


-0.2 


- 


1.8 


- 


m 


"• 


- 


" 


























STATIOtI 


• 


100 


103 


103 


106 


106 


116 


119 


119 


123 


130 


Bio-coll. 


1 


fl2 


83 


83 


84 


84 


69 


90 


90 


91 


94 


layer laipled 


1 


T 


1 


T 


8 


T 


T 


B 


T 


T 


Cu 


(ug/g) 


48 


5.3 


24 


40 


23 


26 


51 


27 


58 


SO 


11 


(ug/g) 


25 


8.4 


22 


23 


19 


27 


28 


23 


31 


26 


n 


(ug/g) 


28 


4.7 


11 


23 


12 


12 


36 


14 


43 


37 


Zi 


(ug/g) 


100 


60 


47 


84 


43 


54 


95 


54 


110 


92 


H 


(ug/g) 


21000 


7800 


21000 


- 


18000 


2300 


27000 


- 


29000 


26000 


m 


(ug/g) 


570 


W 


660 


460 


470 


470 


1900 


670 


2700 


1700 


u 


(ttg/g) 


13000 


4400 


13000 


- 


11000 


19000 


15000 


- 


16000 


14000 


te 


(ug/g) 


2.4 


3.4 


2,1 


3.9 


2.4 


2.7 


10 


3.2 


17 


13 


U 


(ug/g) 


0.23 


-0.2 


-0.2 


0.86 


0.27 


0.2 


1.1 


0.22 


1.4 


1.1 


6b 


(ug/g) 


11 


5.7 


12 


11 


10 


13 


13 


12 


15 


14 


Ml 


(ug/g) 


0.01 


0.18 


0.02 


0.12 


0.02 


0.14 


0.14 


0.03 


0.2 


0.01 


K 


(ug/g) 


1800 


2200 


IBOO 


- 


1500 


3900 


72W) 


- 


2200 


1700 


V 


(ug/gl 


49 


17 


51 


- 


46 


47 


54 


- 


59 


ss 


S04 


(ug/g) 


47 


120 


75 


- 


19 


11 


33 


- 


34 


31 


LOI 


(•g/gdry) 


22 


79 


15 


- 


- 


- 


- 


- 


- 


- 


P 


(ttg/gj 


- 


o.a 


- 


- 


- 


0.36 


1.03 


- 


1.35 


1.11 


TM 


(ug/jl 


- 


2.2 


- 


-0.2 


- 


-0.2 


1.4 


- 


1.9 


1.3 


1 - qualitative 






















-1 - dctcctiOD li 






















T - top 






















B - bottot 























Table A2-6: Jacktish Bay Sediwnt Ouality Data for 1967 



STATION 


• 


130 


133 


137 


137 


149 


153 


156 


159 


164 


164 


Bio-coll. 


• 


94 


95 


98 


9B 


102 


104 


105 


106 


108 


108 


Uytr uopled 


« 


T 


T 


B 


T 


T 


T 


T 


T 


B 


Cu 


(ug/g) 


42 


49 


43 


21 


16 


12 


21 


16 


37 


24 


Ni 


lug/g) 


23 


28 


26 


21 


21 


14 


24 


19 


22 


19 


Pb 


(ug/g) 


24 


33 


29 


12 


6.4 


17 


7.5 


7.7 


20 


13 


Zn 


(ug/g) 


67 


92 


Bl 


43 


34 


39 


40 


31 


64 


49 


Fe 


(ug/g) 


22000 


- 


23000 


21000 


26000 


- 


- 


- 


- 


- 


Hn 


iug/g) 


450 


1300 


1200 


410 


300 


180 


350 


320 


340 


290 


Al 


(ug/g) 


12000 


- 


12000 


11000 


10000 


- 


- 


- 


- 


- 


As 


(ug/g) 


4.2 


e.5 


7.7 


1.7 


1.4 


2.8 


1.7 


1.5 


2.6 


1.9 


Cd 


(ug/g) 


0.6 


1 


o.e 


-0.2 


0.63 


-0.2 


0.46 


0.28 


0.72 


0.39 


Co 


(ug/g) 


12 


14 


13 


11 


11 


7.8 


13 


10 


11 


9.7 


H9 


(ug/g) 


0.09 


0.13 


0.1 


0.02 


-0.01 


0.01 


-0.01 


-0.01 


0.06 


0.04 


I 


(ug/g) 


1400 


- 


1600 


1200 


S60 


- 


- 


- 


- 


- 


V 


(ug/g) 


50 


- 


51 


50 


73 


- 


- 


- 


- 


- 


504 


(ug/g) 


42 


- 


26 


26 


13 


- 


- 


- 


- 


- 


LOI 


(ig/gdry) 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


P 


(ug/g) 


- 


- 


0.66 


- 


0.51 


- 


- 


- 


- 


- 


TKN 


(ug/g) 


■'*i 


- 


O.B 


- 


-0.2 


- 


- 






- 






















STATION 


t 


173 


173 


176 


176 


1B8 


188 


192 


192 


195 


197 


Bio-coll. 


t 


112 


112 


113 


113 


116 


116 


117 


117 


UB 


119 


layer saapled 


T 


B 


T 


B 


T 


B 


T 


B 


T 


T 


Cu 


(ug/g) 


51 


44 


62 


32 


29 


28 


55 


42 


13 


59 


Ni 


(ug/g) 


25 


22 


28 


27 


19 


20 


28 


24 


14 


29 


Pb 


(ug/g) 


30 


35 


42 


16 


20 


16 


41 


28 


9.7 


41 


Zn 


(ug/g) 


B9 


63 


110 


60 


55 


49 


100 


74 


31 


100 


Fe 


(ug/g) 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


Nn 


(ug/g) 


340 


390 


' 550 


600 


BOO 


250 


1000 


340 


180 


2800 


Al 


(ug/g) 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


As 


(■|/«» 


4.3 


4.6 


7.1 


2.9 


5.4 


2.8 


11 


4.3 


l.fl 


10 


U 


(ug/g) 


1.2 


1 


1.5 


0.37 


0.55 


0.4 


1.3 


0.76 


0.22 


1.7 


Co 


(ug/g) 


11 


11 


13 


14 


10 


10 


14 


12 


8.3 


14 


H9 


(ug/g) 


0.06 


0.14 


0.2 


0.01 


0.06 


0.04 


0.18 


0.09 


0.01 


0.1 


K 


(ug/g) 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


V 


(ug/g) 


m. 


-• 


m 


- 


- 


- 


- 


- 


- 


- 


S04 


(ug/g) 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


LOI 


(•g/gdry) 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


P 


(ug/g) 


m 


" 


- 


- 


- 


- 


- 


- 


- 


- 


TKN 


(ug/g) 


~ 


~ 


~ 


— 


— 


- 


- 


— 


- 


- 


t - qualitative 






















-t - detection U 






















T - top 






















B - bottM 























Tablt A2-&! Jaclin$b Bay Sediwflt Quality Data lor 19B7 



STATION 


t 


197 


200 


207 


20B 


209 


215 


Bio-coH. 


« 


11? 


120 


124 


125 


126 


132 


laytr siiplnl 


B 


T 


T 


T 


T 


T 


Cu 


lug/g) 


38 


27 


25 


34 


26 


33 


Ni 


(ug/g) 


U 


le 


IB 


27 


25 


24 


n 


(ug/g) 


24 


19 


7.4 


19 


12 


23 


In 


(ug/gl 


6S 


55 


45 


72 


50 


69 


Fl 


lug/g) 


- 


- 


27000 


24000 


25000 


- 


ii 


(ug/g) 


530 


460 


410 


410 


490 


370 


ftl 


(tig/gl 


- 


- 


15000 


19000 


19000 


- 


Ai 


(ug/g) 


3.9 


3.7 


1.5 


2.6 


2.1 


2 


CI 


(ug/gl 


0.67 


O.U 


0.21 


0.59 


0.43 


0.55 


to 


(ug/g) 


12 


9.7 


13 


13 


13 


12 


m 


(ug/g) 


O.Oi 


0.05 


-0.01 


0.05 


0.01 


0.06 


K 


(ug/g) 


- 


- 


1300 


3900 


4200 


- 


V 


(ug/g) 


- 


- 


76 


50 


56 


- 


504 


(ug/g) 


- 


- 


13 


47 


18 


- 


LOI 


(■g/gdry) 


- 


- 


- 


- 


- 


- 


P 


(ug/g) 


- 


- 


0.54 


0.62 


0.41 


- 


TKN 


(ug/g) 


- 


- 


-0.2 


0.6 


-0.2 


- 


t - qualitative 














-• - detection li 














T - to| 


1 














B - bottM 















TABLE A2.7: ANALYSIS OF 1987 SEDIMENTS FOR OIL CONTAMINATION 



Mg Residue per 
Station kg Dry Sediment^ 



1 m 

i 9,030 

3 1,526 

$ k,5&2 

50 5,00<f 

57 i,*27 

73 3,598 

93 #5 

96 23a 

100^ 9,568 

173 2,506 

^ Methylene chloride extractable residues. 

Contained almost entirely high molecular weight petroleum hydrocarbon residues (No. 

4 (Bunker B) and No. 6 OSunker C) residual fuel oil); other stations contained mainly 
resin and fatty acids. 



TABLE A2.8: WATER QUALITY DATA FOR 1969 SURVEY 







Suspended 


Dissolved 








BOD 


Solids 


Solids 


Phenol 


Colour 


Station 


(ppm) 


(ppm) 


(ppm) 


(ppb) 


(units) 


CI 


90 


27 


639 


250 


500 


M 


6.6 


3 


131 


25 


60 


m 


3.3 


2 


116 


25 


30 


E6 


1.2 


2 


68 





5 


G7 


*.2 


2 


130 


23 


30 


B6 


3.7 


2 


102 


25 


W 


F2 


0,9 


1 


71 


5 


5 


13 


0.3 


1 


65 


4 


5 


M2 


o.« 


1 


S7 


2 


5 



TABLE A2.10: BOD AND SUSPENDED SOLIDS LOADINGS FROM KIMBERLY- 

CLARK OF CANADA LTD., TERRACE BAY 



Mean BOD Mean Suspended Solids 

Year (Mt/d) (Mt/d) 



1987 2*.6 5*8 

1986 29.6 



1985 35.0 5^ 

ISU 36.0 



1983 36.1 6*5 

1982 

1981 - 5^ 

1980 30.9 7.4 

1979 *7.7 7,* 

1978 *0.0 



1977 31.5 O 

1976 39.6 6*5 

1975 40.1 7.3 

1974 28.5 



1973 30.2 41 

1972 29.5 4.1 

1971 19.3 3.3 

1970 6.7 3.2 

1969 7.4 4.1 



^ 



TABLE A2.91 PHYSICO^HEMICAL CHARACTERISTICS OF COMPOSITE WATER SAMPLES COLLECTED AT 3ACKFISH BAY IN 

SEPTEMBER im^'^ 













Stati 


,on' 








Parimeteri 




1 


2 


. i 


4 


S 


6 


7 


S 


Secchi Depth (m) 




1.4 


7.2 


9.0 


7.5 


lO.O 


9.0 


12.2 


11.1 


Temperature ("C); 


1 ID 


16.0 


1J.J 


1J.4 


15.4 


IJ.l 


1S.3 


15.2 


13.1 




10 m 


1J.0 


14.9 


IJ.I 


15.1 


13.0 


14.9 


14.8 


14.9 


Di9»}lved Oxygen: 


1 m 


Cfi 


9.6 


9J 


9.8 


9.S 


9. J 


9.5 


9.7 




10 m 


«4 


%7 


M 


9.6 


9.7 


9.5 


9.7 


9.6 


Conductivity (umhos/cm) 


10 


n 


M 


97 


96 


97 


96 


96 


Total Hardness (as CaCOj) 


» 


M 


*• 


44 


43 


44 


43 


44 


Total Alkalinity (as 


CaCOj) 


*7 


M 


«3 


43 


43 


44 


43 


lit 


Total Acidity (as CaCOj) 


t 


2 


1 


1 


1 


1 


1 


I 


Total Residue 




WO 


« 


«0 


70 


70 


£0 


53 


60 


Filtrate Residue 




1» 


» 


» 


69 


69 


59 


34 


39 


Particulate Residue 




:1> 


1 


I 


1 


1 


1 


1 


1 


Turbidity 




xs 


0^ 


0.40 


0.40 


0.2J 


0.35 


0.20 


0.20 


True Colour 




n 


« 


2 


2 


2 


2 


1 


1 


pH 




7Jt 


U) 


S.0 


S.0 


S.0 


S.l 


S.0 


S.0 


BOD (;-day) 




%s 


ILC 


0.7 


0.7 


0.6 


0.4 


0.3 


0.6 


COD 




» 


11 


9 


1 


11 


6 


1 


6 


Kjeidahl-N 




0.29 


0.13 


0.14 


0.14 


0.13 


0.14 


0.12 


0.12 


Nid-ite-N 




0.007 


.0.002 


0.OO8 


O.OOS 


0.002 


0.002 


0.002 


0.002 


Mtrite-N 




1.90 


0J> 


0.27 


0.27 


0.2S 


0.29 


0.2S 


0.2S 


Total Ammonia-N 




L0.01 


L0.01 


L0.01 


L0.01 


LO.Ol 


LO.Ol 


L 0.01 


L 0.01 


Phosphates-P 




0.004 


L0J)01 


L 0.001 


L 0.001 


L 0.001 


L 0.001 


L 0.001 


L 0.001 


Phosphorus 




0.019 


0.003 


0.004 


0.003 


0.003 


0.004 


0.002 


0.002 


Chloride 




19 


2 


l.« 


l.« 


1.3 


l.J 


1.2 


1.2 


Sulphate 




7.0fi 


3.C0 


3.42 


3.39 


3.42 


3.43 


3.31 


3.42 


Ca 




15 


U 


13 


13 


13 


13 


13 


13 


Mg 




3J 


u 


2.fi 


2.6 


2.6 


2.7 


2.7 


2.7 


Ma 




11 


!.♦ 


1.3 


M 


1.6 


1.S 


1.4 


1.4 


K 




0.S* 


OJO 


0.49 


0.4S 


0.31 


OJO 


0.49 


0.30 


Si 




1J« 


1J» 


U* 


1.2* 


1.2* 


1.4» 


1.4* 


1.4* 


Cu (ug/L) 




-2 


2 


2 


2 


2 


2 


2 


2 


Ni (ug/L) 




LI 


L2 


L2 


L2 


L 2 


L 2 


L 2 


L2 


Pb (ug/L) 




t} 


LI 


L3 


L3 


L3 


L3 


L3 


L3 


Zn (ug/L) 




? 


4 


4 


3 


3 


3 


4 


3 


Fe (ug/L) 




SO 


17 


13 


10 


L3 


L3 


22 


9 


Mn (ug/L) 




tl 


2 


LI 


1 


L 1 


S 


L 1 


L 1 


Al (ug/L) 




ii 


LIO 


L 10 


L to 


L 10 


L 10 


L 10 


L 10 


As (ug/L) 




L 1 


L 1 


L t 


L 1 


L 1 


L I 


L I 


L 1 


Cd (ug/L) 




LOJ 


L0.3 


LOJ 


L0.3 


L0.3 


L0.3 


L0.5 


L0.3 


Co (ug/L) 




hi 


L2 


L2 


L2 


L2 


3 


2 


2 


Cr (ug/L) 




« 


L2 


L2 


2 


L2 


L 2 


L2 


L 2 


Mo (ug/L) 




1» 


9 


9 


13 


13 


S 


9 


5 


Sb (ug/L) 




LI 


LI 


LI 


LI 


L 1 


LI 


LI 


L I 



1 



All results eiccept pH are expressed as mg/L, unless indicated otherwise. 

All stations are results o{ • 10 m composite, except Station 1 which was 4 m. 
^ Station locations are shown in Figure 2,3. 
< Data may be unreliable - analyzed sample from glass container. 



TABLE A2,ll: STANDARDIZED DISCRIMINANT FUNCTION COEFFICIENTS, 1969 



DFl 



DF2 



DF3 



Depth 

Texture (fines) 
Organic 
Vegetation 
Odour 



-0.12057 


0.67318 


0.40951 


-0.42575 


0.08001 


-0.37625 


0.'f201S 


0.18^*37 


-0.91253 


-0.23W8 


-0.62549 


0.18789 


0.39530 


0.10942 


0.82077 



% of Variance 



51.12 



39.63 



9.25 



TABLE A2.12: STANDARDIZED DISCRIMINANT FUNCTION COEFFICIENTS, 1975 



DFl 



DF2 



DF3 



Depth 

Texture (fines) 
Organic 
Vegetation 
Odour 



J 1887 


1.008*7 


0.03788 


0.04277 


-0.50627 


0.197** 


0.209i»8 


-0.05792 


-0.*31*8 


-0.72*00 


0.59331 


0.03785 


0.00717 


-0.20521 


0.67651 


0A0H57 


0.30519 


0.*8682 



% of Variance 



85.22 



9.79 



*.99 



Depth 
Cu 

m 

Vh 

Zn 

Fe 

Mr 

As 

Cd 

Hg 

Lor 

TKN 
P 

COD 



-0.06877 


-0.53797 


0.62*89 


-2.26583 


2.58956 


-1.01233 


0.07789 


-0.88191 


2.03607 


-*.86921 


0.38*19 


2.97573 


5.93376 


0.63265 


-*.*6951 


0.69639 


-0.18*81 


-0.60023 


0.*060* 


1.00860 


-0.79336 


0.55165 


-1.69*50 


0.96950 


-0.9*187 


-0.0*531 


-0.12933 


-2.19263 


-0.61967 


1.38019 


-0.73962 


-0.73667 


-0.19212 


-1.68258 


-0.12991 


-1.17886 


0.10*81 


0.*0102 


0.87592 


5.2**83 


0.0231* 


0.6589* 



% of Variance 



66.32 



21.65 



12.03 



TABLE A2.13: STANDARDIZED DISCRIMINANT FUNCTION COEFFICIENTS, 1987 



DPI 



DF2 



DF3 



Depth 

Texture (fines) 

Organic 

Vegetation 

Odour 

Oil 



-0.17995 


0.22980 


0.21333 


0.00855 


0,3770* 


0.*8058 


0.25399 


0.16901 


-0.*6019 


1.0156* 


0.06222 


0.10790 


-0.08'^ 18 


0.38913 


-0.60783 


-0.06330 


0.70572 


0.2725* 



% of Variance 



79.99 



17.30 



2.71 
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